HEATHKIT 
MANUAL 


HEATH COMPANY ° BENTON HARBOR, MICHIGAN 


If you are not satisfied with our service - warranty or otherwise - or with our products, write directly to our Director of Customer 
Services, Heath Company, Benton Harbor, Michigan 49022. He will make certain your problems receive immediate, personal 
attention. 


Our attorney, who happens to be quite a kitbuilder himself, insists that we describe our warranty using all the necessary legal 


HEATH COMPANY PHONE DIRECTORY 


The following telephone numbers are direct lines to the departments listed: 


Kit orders and delivery information .....................- (616) 982-3411 
GHedit eee Sr eT es L AUN ay a SIL eteode Pali Paty yer a (616) 982-3561 
Replacement. Partsie a0 ahs hyn Mia) aurny aes es tae eeel Se etea i ete (616) 982-3571 


Technical Assistance Phone Numbers 
8:00 A.M. to 12 P.M. and 1:00 P.M. to 4:30 P.M., EST, Weekdays Only 


R/C, Audio, and Electronic Organs ..................... (616) 982-3310 
Amateur Radio mowiecens cine BION a A Steg Te ee ee (616) 982-3296 
Test Equipment, Weather Instruments and 

Flome: Clocks ig ye athe ticRiG UN OMAN A Hea oe ees tet hs (616) 982-3315 
TETSVISION I Bie siscale: Site osc eet att ate RU Ise eR eee (616) 982-3307 
Aircraft, Marine, Security, Scanners, Automotive, 

Appliances and General Products..................... (616) 982-3496 


COMPULENS Peat SiON is Us Ueki RRS CElem ee le aoe ara (616) 982-3309 


YOUR HEATHKIT 90 DAY LIMITED WARRANTY 


phrases in order to comply with the new warranty regulations. Fine. Here they are: 


For a period of ninety (90) days after purchase, Heath Company will replace or repair free of charge any parts that are defective _ 
either in materials or workmanship. You can obtain parts directly from Heath Company by writing us at the address below or by 
telephoning us at (616) 982-3571. And we’ll pay shipping charges to get those parts to you — anywhere in the world. 


We warrant that during the first ninety (90) days after purchase, our products, when correctly assembled, calibrated, adjusted 


gsonaeonnneg 


and used in accordance with our printed instructions, will meet published specifications. 


MN 


You will receive free consultation on any problem you might encounter in the assembly or use of your Heathkit product. Just 


If a defective part or error in design has caused your Heathkit product to malfunction during the warranty period through no 
fault of yours, we will service it free upon proof of purchase and delivery at your expense to the Heath factory, any Heathkit 
Electronic Center (units of Schlumberger Products Corporation), or any of our authorized overseas distributors. 


drop us a line or give us a call. Sorry, we cannot accept collect calls. 


Our warranty does not cover and we are not responsible for damage caused by the use of corrosive solder, defective tools, 
incorrect assembly, misuse, fire, or by unauthorized modifications to or uses of our products for purposes other than as 


advertised. Our warranty does not include reimbursement for customer assembly or set-up time. 


) 


This warranty covers only Heathkit products and is not extended to allied equipment or components used in conjunction with 
our products. We are not responsible for incidental or consequentia) damages. Some states do not allow the exclusion or 
limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you. This warranty 


gives you specific legal rights, and you may also have other rights which vary from state to state. 
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INTRODUCTION 


The Heathkit Model VF-2031 Hand-Held 2-Meter 
Transceiver is a 2-watt, solid-state, narrow-band FM 
Transceiver with provisions for eight simplex chan- 
nels. Crystals are supplied for both +600 and —600 
kHz transmitter offsets as well as a crystal for the 
popular 146.94 MHz channel. 


Designed for portable use, this Transceiver contains 
ten rechargeable, AA size, nickel-cadmium batteries. 


A kit-built slide-in charger is supplied so you can 


easily charge the batteries. 


You can completely align this Transceiver with only a 
VTVM or VOM, although alternate instrument 
alignment procedures are included in this Manual. 


The following features are included in this high qual- 
ity Transceiver: 


e A dual-gate MOSFET receiver ‘front end” 
helps minimize front-end overloading and 
adjacent-channel interference. 


@ The same channel crystal is used for both 
receive and transmit. 
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e A 3-position offset switch allows you to 
select whether the transmitter operates 600 
kHz above or below, as well as at, the receive 
frequency. 


e A battery saver circuit helps conserve bat- 
tery power when the receiver is squelched. 


@ 1 watt of audio output is available from the 
speaker. 


@ A BNC jack allows you to connect either the 
flexible antenna supplied or an optional ex- 
ternal antenna. 


e A phone jack is provided so you can use an 
external earphone (supplied) for private lis- 
tening. 


Both mobile and fixed station antennas for your 
Transceiver are available from the Heath Company. If 
you want more power, a 2-meter amplifier is also 
available. Other options for this Transceiver includea 
Push-To-Talk Microphone, an Audible/Subaudible 
Tone/Burst Accessory, an Auto Patch Encoder Acces- 
sory, and a Holster-Type Carrying Case. 


“Federal Communications Commission requirements prescribe maximum RF 
radiation from transceivers operating above 30 MHz. This transceiver wifl meet 
these requirements when constructed in strict accordance with the instructions 
in this Manual, using only components and materials supplied with the kit or the 


exact equivalent thereof. You will be instructed to sign and affix a label to the 
transceiver certifying that you have constructed this transceiver in accordance 
with the above mentioned instructions. In order to meet legal requirements, be. 
certain to follow the instructions exactly as they are stated in this Manual.”’ 
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ASSEMBLY NOTES 


TOOLS 


You will need these tools to assemble your kit. 


LONG-NOSE : 
DD bok STRIPPERS 


PLIERS DIAGONAL 
CUTTERS 


OTHER HELPFU 


TOOLS 
a) 


DESOLDERING 
BULB* 


NUT STARTER Sn; y: DESOLDERING 


(MAY BE SUPPLIED % BRAID* 
WITH KIT) (MAY BE SUPPLIED 
WITH KIT) 


ASSEMBLY 


1. Follow the instructions carefully. Read the en- 
tire step before you perform each operation. 


2. The illustrations in the Manual are called Picto- 
rials and Details. Pictorials show the overall op- 
eration for a group of assembly steps; Details 
generally illustrate a single step. When you are 
directed to refer to a certain Pictorial ‘for the 
following steps,” continue using that Pictorial 
until you are referred to another Pictorial for 
another group of steps. 


1/8" &1/4"-BLADE 
SCREWDRIVERS 


*TO REMOVE SOLDER FROM CIRCUIT CONNECTIONS. 


a oe ds wl ro ee ees ee 
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CONTROLLED HEAT SOLDERING JRON 
(RECOMMENDED) 


HEATHKIT 
SOLDERING 


IRON 


( Oo 
3 N 


PENCIL 
SOLDERING IRON 
(25 TO 40 WATTS) 


Most kits use a separate ‘Illustration Booklet” 
that contains illustrations (Pictorials, Details, 
etc.) that are too large for the Assembly Manual. 
Keep the “Illustration Booklet’ with the As- 
sembly Manual. The illustrations in it are ar- 
ranged in Pictorial number sequence. 


Position all parts as shown in the Pictorials. 


Solder a part or a group of parts only when you 
are instructed to do so. 


Ge-gHEeaATHKIT® 


6. Each circuit part in an electronic kit has its own 
component number (R2, C4, etc.). Use these 
numbers when you want to identify the same 


part in the various sections of the Manual. 


These numbers, which are especially useful if a 
part has to be replaced, appear: 


— In the Parts List, 


— At the beginning of each step where a 
component is installed, 


— In some illustrations, 

— In the Schematic, 

— In the section at the rear of the Manual. 
Ze When you are instructed to cut something toa 


particular length, use the scales (rulers) pro- 
vided at the bottom of the Manual pages. 


SAFETY WARNING: Avoid eye injury when you cut 


off excess lead lengths. Hold the leads so they cannot 
fly toward your eyes. 
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SOLDERING 


Soldering is one of the most important operations you 


‘will perform while assembling your kit. A good sol- 


der connection will form an electrical connection be- 
tween two parts, such as a component lead and a 
circuit board foil. A bad solder connection could pre- 
vent an otherwise well-assembled kit from operating 
properly. 


It is easy to make a good solder connection if you 
follow a few simple rules: 


1. Use the right type of soldering iron. A 25 to 
40-watt pencil soldering iron with a 1/8” chisel 
or pyramid tip works best. 


af, Keep the soldering iron tip clean. Wipe it often 
on a wet sponge or cloth; then apply solder to 
the tip to give the entire tip a wet look. This 
process is called tinning, and it will protect the 
tip and enable you to make good connections. 
When solder tends to ‘‘ball’”’ or does not stick to 
the tip, the tip needs to be cleaned and retin- 
ned. 
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PARTS 


ee OR) ee 
Resistors will be called out by their resistance value EOL 


in O (ohms), kO (kilohms), or MO (megohms). Certain OR 


types of resistors will have the value printed on the 1/2-WATT 

body, while others will be identified by a color code. 

The colors of the bands and the value will be given in Lit 
the steps, therefore the following color code is given 1-WATT : 
for information only. Multiplier 


BANDS: 1 2 3 v/ ae 


5-BAND RESISTORS 
(+ 1 %) 


4-BAND RESISTORS 


eae MAO 
+5% BANDS: 1 2 x Nia 


Multiplier 
Band 1 Band 2 
1st Digit 2nd Digit 


Color Digit Color Digit 


Band 3 (if used) 
3rd Digit 


Color Digit 


Black 0 Black 0 Black 

Brown 1 Brown 1 Brown 1 

Red 2 Red 2 Red 2 

Orange 3 Orange 3} Orange 3 1,000 
Yellow 4 Yellow 4 Yellow 4 10,000 
Green 5 Green 5 Green 5 100,000 
Blue 6 Blue 6 Blue 6 

Violet vA Violet 7 Violet 7 

Gray 8 Gray 8 Gray 8 

White 9 White 9 White 9 


Capacitors will be called out by their capacitance EXAMPLES: 
value in wF (microfarads) or pF (picofarads) and type: 


ceramic, Mylar*, electrolytic, etc. Some capacitors 151K = 15 xX 10 = 150 pF 
may have their value printed in the following man- 759 = 75 x0.1 = 7.5 pF 
ner: 
NOTE: The letter “R” may be used at times to signify a 
First digit of decimal point: as in: 2R2 = 2.2 (pF or pF). 


capacitor’s value: 1 151K 


Second digit of 
capacitor’s value: 5 FOR THE 


Multiplier: Multiply the NUMBER: 
first & second digits by 
the proper value from the 
Multiplier Chart. 


To find the tolerance of 
the capacitor, look up 

this letter in the Tolerance 
columns. 


*DuPont Registered Trademark 
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BATTERY CHARGER 


PARTS LIST 


( ) Locate the container marked ‘‘Pack #1.” To order a replacement part, always include the 
PART NUMBER. Use the Parts Order Form furnished 
( ) Unpack these parts and check each part against with this kit. If a Parts Order Form is not available, 


the following list. The key numbers correspond refer to “‘Customer Service” inside the rear cover of 
to the numbers on the ‘‘Battery Charger Parts this Manual. For prices, refer to the separate ‘Heath 
Pictorial’’ (Illustration Booklet, Page 1). Parts Price List.” 


ee 


KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. Part No. Comp. No. No. Part No. Comp. No. 
ELECTRONIC COMPONENTS MISCELLANEOUS 
Al 6-470-12 1 472, 1/4-watt, 5% (yellow- R301 oe C1 252-73 1 Lamp retainer 
violet-black) resistor i C2 258-721 2 Contact clip 
A2 = 27-130 1.22 wF Mylar capacitor C301 ; C3 413-10 1 Red lens, 
A3 412-95 1 #3151 lamp PL301~—~ 
PARTS FROM THE MAIN PACK 
(parts still in the shipping carton) 
HARDWARE 
Labels 
NOTE: Hardware may be packed in more than one envelope. 
Open all of the hardware envelopes in this pack before you 5 7 
check the hardware against the following list. Dtageod36! fipagtreatinit label tai 
D2 390-1221 1 Caution label. 
B1 250-321 6 4-40 x 1/8” screwy” D3 390-1443 1 Top label’ 
B2 250-312 ) 4-40 x 3/4” screw. D4 390-1444 1 Channel label*—~ 
B3 252-711 8 4-40 twist-in nut-— DS 390-1517 1“ Front label" 
B4 259-15 ae ere D6 390-1477 1 Bottom label*-<~ 
B5 255-150 1 Hex spacer D7 390-1484 1. FCC/alignment label* 
D& 391-34 1 Blue and white label 


*Set these labels aside for use during the assembly of the 
Transceiver. 


g 
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KEY HEATH QTY. DESCRIPTION CIRCUIT KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. PartNo. Comp. No. No. Part No. Comp. No. 
Wire bundle Other Parts 

340-2 1’ Barewires4 E1  95-636-1 1 Charger case \~ 

343-12 1’ Shielded cable “ E2 75-768 1 Bottom cover ‘ 

344-172 3'6” White solid wire E3 54-830 1 Power eransoone 1 T301 

346-1 18” Small sleeving “ é 89-49 1 Line corde 

346-20 1’ Large (heat shrinkable)” 489-1 1 Sheet of sandpaper 

sleeving 597-260 1 Parts Order Forme 
347-55 3’ 8-wire cable |“ 1 Manual (See Page 1 
348-2 6” Magnet wire for part number.) 


Solder 


STEP-BY-STEP ASSEMBLY 


Refer to Pictorial 1-1 for the following steps. nit Refer to Detail 1-1B and prepare the lamp as 


(4 


Position the charger case as shown in the Picto- 
rial. 


Refer to Detail 1-1A and install a 4-40 twist-in 
nut in hole CA of the charger case as follows: 


1. Refer to Part A of the Detail and turn a 4-40 
nut all the way onto the end of the hex 
spacer. Then turn a 4-40 twist-in nut all the 
way onto the hex spacer. Be sure to install 


the twist-in nut straight into the case. Usea — 


nut driver if one is available. 


2. Refer to Part B of the Detail and carefully 


turn the twist-in nut all the way into hole CA 
as shown. Then unscrew the hex spacer 
from the twist-in nut. 


Similarly, install twist-in nuts in the other 


seven holes (marked with arrows). Save the hex 
spacer and 4-40 nut for use during the assembly 
of the Transceiver. 


NOTE: When a step directs you to prepare a solid 
wire, as in the next step, first cut the wire to the 
indicated length. Then remove 1/4” of insulation from 
each end. 


Oo % 


Oo 5 


VY, is 15] (INCHES) 2 3 


1 (CM) 2 3 4 5 6 7 8 


/ 


(Y 


follows: 


1. Prepare two 2” white solid wires. Then form 
a small hook in one end of each wire. 


2. Forma small hook in the end of each lamp 
lead. 


3. Connect the hook on the end of each white 
wire to the hook on the end of each lamp 
lead as shown. Then solder the connections. 


4. Cut two 1” lengths of small sleeving. 


5. Slide a length of sleeving onto each white 
wire until the sleeving is against the lamp 
body. 


PL301: Push the red lens into hole CB of the 
charger case and secure it with a lamp retainer 
as shown. Then carefully push the lamp into the 
red lens as shown. Be sure the sleeving on each 
lamp lead stays against the lamp body. NOTE: 
You may have to enlarge this hole. 


a 5 6 7 


4 2 4 
Lee 3/8 | 5/8 778 | | | | | | | j | | i | N | N | ! | i | 


10 1 12 13 14 18 16 7 


, CASE 
). 
) © 
& 
one | as 


WML 


a5 


A WILD 


ZZ 


PICTORIAL 1-1 


HEX SPACER 
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—— KK 


4-40 x 3/4" 
SCREW 


CHARGER 
CASE 


CASE 
© 


Detail 1-2A 


Refer to Pictorial 1-2 (Illustration Booklet, Page 2) for 
the following steps. 

( \¥ T301: Refer to Detail 1-2A and bend transformer 
lug 2 over as shown. Then mount the power 
transformer in the charger case. Use two 4-40 xX 
3/4” screws. Be sure to position the transformer 
so lugs 1, 2, and 3 are toward the front of the 
case as shown in the Pictorial. 


( \_)~ Refer to Detail 1-2B and mount a contact clip at 
CC in the charger case as shown. Use a 4-40 xX 
1/8” screw. 


Similarly, use a 4-40 xX 1/8” screw to mount a 
contact clip at CD in the charger case. 

( ’) Prepare a 1” white solid wire. 

NOTE: In the following steps, (NS) means not to sol- 
der because you will add other wires later. ‘‘S-”’, with 
a number following it, such as (S-3), means to solder 
the connection. The number following the ‘‘S-”’ tells 
you how many wires should be at the connection. 

( y Connect one end of the prepared white wire to 
T301 lug 4 (NS). The other end will be con- 
nected later. 


GeguErarHKit: 


SCREW 


Detail 1-2B 


Refer to the following information and solder 
the wire to T301 lug 4 as shown. NOTE: The lug 
shown in the illustration on Page 11 may look 
different than the one on your transformer. 

( \)} Check the soldered connection. Compare it to 
the illustrations on the next page. 


(4) Connect the free end of the white wire coming 
from T301 lug 4 to contact clip CC (S-1). 


(Ly Connect one lead of lamp PL301 to T301 lug 5 
_ (NS) and the other lead to contact clip CD (NS). 


( \) “R301: Cut each lead of a 47  (yellow-violet- 
black) resistor to 1/2”. Then connect the resistor 
from T301 lug 5 (S-2) to contact clip CD (S-2). 


(\4 Separate the leads at the free end of the line cord 
for a length of 1-1/4”. Then remove 1/4” of insu- 
lation from the end of each lead. Twist together 
the fine strands at the end of each lead and melt 
a small amount of solder on the wire ends to 
hold the strands together. 


NOTE: When you are directed to “‘make a mechani- 
cally secure connection”, as in the next step, refer to 
inset drawing #1 on the Pictorial. 


(\ y) Route the line cord as shown and connect either 
line cord lead to T301 lug 1 (S-1). Make a 
mechanically secure connection. 


oe WAL Ba oA (INCHES) 2 3 4 5 6 7 
1/8 3/8 5/8 7/8 N | | | | | | | ! l | 
OU Re ae (Chea 


3 4 5 6 Tf 8 9 10 ah 12 13 14 15 16 7 
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Push the soldering iron tip against the wire and 
the lug. Heat both the wire and the lug for two or 


three seconds. 


SOLDERING 
IRON 


Apply solder to the wire and the lug, not to the 
soldering iron. IMPORTANT: Let the heat of the 
wire and lug melt the solder. 


SOLDERING 


SOLDER IRON 


WV 


mak 
WIRE 


As the solder begins to melt, allow it to flow 
around the connection. Then remove the solder 
and the iron and let the connection cool. 
SOLDERING 
SOLDER IRON 
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SOLDER FLOWS OUTWARD 

AND GRADUALLY BLENDS 

WITH THE WIRE AND LUG. SOLDERING 
IRON 
POSITIONED 
CORRECTLY 


When both the wire and the lug are heated at the same 
time, the solder will flow onto the wire and the lug evenly. 
The solder will make a good electrical connection be- 
tween the wire and the lug. 


POOR SOLDER CONNECTIONS 


SOLDER DOES NOT FLOW ONTO THE 
LUG AND WIRE. A DARK ROSIN 
BEAD SURROUNDS AND INSU- 
LATES THE WIRE FROM ROSIN 


Bin SOLDERING 
Weep sree eee 
IRON 


tS POSITIONED 
Jf N'RE incorrectly 


When the wire is not heated sufficiently, the solder will 
not flow onto the wire as shown above. To correct, 
reheat the connection and, if necessary, apply a small 
amount of additional solder to obtain a good connection. 


SOLDER APPEARS TO FLOW 
INWARD AND SET ON TOP 
OF LUG. 


ene eee aan} POSITIONED 


vi ~ INCORRECTLY 
UC SY wire 


When the lug is not heated sufficiently, the solder will 
blob on the lug as shown above. To correct, reheat the 
connection and, if necessary, apply a small amount of 
additional solder to obtain a good connection. 
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ALTERNATE LINE VOLTAGE WIRING 


Two sets of line voltage wiring instructions are given 
below, one for 120 VAC line voltage and the other for 
240 VAC line voltage. In the U.S.A., 120 VAC is most 
often used, while in foreign countries 240 VAC is 
more common. USE ONLY THE INSTRUCTIONS 
THAT AGREE WITH THE LINE VOLTAGE IN YOUR 
AREA. 


120 VAC Wiring 
Refer to Pictorial 1-2 and connect the free end of 


the remaining line cord lead to T301 lug 3 (S-1). 
Make a mechanically secure connection. 


ee 


NOTE: You will have a .22 w~F Mylar capacitor left 
over. This capacitor is used for 240 VAC wiring only. 


Proceed to “Final Charger Assembly.” 


AN a) Sant (INCHES) 2 3 


Yo 
1/8 | 9/8 | 8/8, 7/8 | l | | ! | i eres) ae DES BY Shs TP 


Oy 'S ot (guy 72 3 4 5 6 3 8 


240 VAC Wiring 


coe. 


Refer to inset drawing #2 on the Pictorial and 
connect the free end of the remaining line cord 
lead to T301 lug 2 (NS). Make a mechanically 
secure connection. 


Cut a 1” length and a 1/2” length of small sleev- 
ing. 


Cut one lead of a .22 wF Mylar capacitor to 
1-1/8” and the other lead to 3/4". 


C301: Slide a 1” length of small sleeving on the 
longer capacitor lead. Then connect this lead to 
T301 lug 2 (S-2). 


Slide a 1/2” length of small sleeving on the 
shorter capacitor lead. Then connect this lead to 
T301 lug 3 (S-1). 


Proceed to ‘‘Final Charger Assembly.” 


4 5 6 


10 


ah) 12 13 14 15 16 5 a 


7 
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4-40 x 1/8" 
SCREW 
LINE 
\\} 4 CORD 
BOTTOM 
cover @® @ 


HEATH COMPANY 
BENTON HARBOR, MICHIGAN 


1 WATT 120VAC 50/60Hz 


CAUTION 
LABEL 


CAUTION: 


@ DISCONNECT LINE CORD %) 


BEFORE OPENING 390-1221 


CHARGER 
CASE 


PICTORIAL 1-3 


FINAL CHARGER ASSEMBLY 
Refer to Pictorial 1-3 for the following steps. 


( Mount the bottom cover onto the charger case. 
Use four 4-40 x 1/8” screws. Be sure the line 
cord is in the groove in the bottom of the charger 
case as shown. 


( Carefully peel the backing paper from the cau- 
tion label. Then press the label onto the bottom 


cover as shown. 


NOTE: Complete the next step only if you wired your 
charger for 240 VAC operation. 


( ) With a pen, change ‘120” to “240” on the cau- 
tion label. 


NOTE: The blue and white label shows the Model 
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CHARGER 
CASE 


HEATHKIT 
fj HeaTHKiT A 


HEATHKIT 
LABEL 


PICTORIAL 1-4 


Number and the Production Series Number of your 
kit. Refer to these numbers in any communications 
with the Heath Company about your kit. This assures 
you that you will receive the most complete and up- 
to-date information in return. 


( ) Carefully peel the backing paper from the blue 
and white label. Then press the label onto the 
bottom cover as shown. 


( ) Carefully peel the backing paper from the 
Heathkit label. Then refer to Pictorial 1-4 and 
press the label into the inset in the top of the 
charger case as shown. 


This completes the assembly of the battery charger. 
Save the leftover labels and other parts for use in a 
later section of this Manual. Proceed to the ‘““Trans- 
ceiver” section of this Manual. 
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TRANSCEIVER 


“Transceiver Parts Pictorial’ 
Booklet, Page 3). 


PARTS LIST 


Unpack the remainder of the kit. Then check 
each part against the following list. The key 
numbers correspond to the numbers on the 
(Illustration 


Ge gHEATHKIT: 


To order a replacement part, always include the 
PART NUMBER. Use the Parts Order Form furnished 
with this kit. If a Parts Order Form is not available, 
refer to ‘Customer Service” inside the rear cover of 
this Manual. For prices, refer to the separate ‘Heath 
Parts Price List.” 


Sennen Ss aS IES 


KEY HEATH 
No. Part No. 


QTY. DESCRIPTION 


RESISTORS 


NOTES: 


CIRCUIT 
Comp. No. 


1. Resistors may be packed in more than one en- 
velope. Open all of the resistor envelopes before 
you check the resistors against the following list. 


2. The following resistors have a tolerance of 5%. 5% 


is indicated by a gold fourth color band. 
1/4-Watt 


Al 6-470-1 ot 2 


‘i ae 


Fi 


Al 6-560-12\ 1 reeh‘blue-black) 
At 6-101-12™ ~=3 / 100 © (brown-black- 
Hh \ 


Al 6-22-12 5) 


A 


270 @ \red-violet-brown) 


Al ite eet 4 1 vn 
Ai 6-331-12' 1 830 2 (orange-orange- 
/ brown) | 
Al 6-471-12" = 1_-| 470 2 (yellow-violet- 
brown) 


At 6-561-12 2 . 560 2 (green-blue-brown) 


R31, R118 


R122 


R14, R113, 


R203 
R4, RQ, 


R72, R103, 


R107 
R48 
R85 
R116 


R62, R86 


KEY HEATH 
No. Part No. 
Ail 6-821-12 « 
Al 6-102-12" 


Al 


Al 
Al 
Al 
Al 


Al 


Al 
Al 


Fa Ae z : \ 
6-152-12 3 AP wowmageprred) 
f if 


QTY. DESCRIPTION 


J fam j 
1 820 EG Loon 
10 1000 2 (brown-black-re@) 


/ 


] 


6-182-12.~ f A800 2 (brown-gray-red) 
6-222-12\."/ 2 / 2200 2 (red-red-red) 


6-332-12 7 


6-472-12)— 


2 33009 (orange-orange-red) 
6-392-12\ 3 39002 (orange-white-red) 


19 4700 2 (Yellow-violet-red) 


f- 
ff 


6-562-14 /1 | 5600/0 (Green-blue-red) 


6-682-12 * 


3 6800 2 (blue-gray-red) 


CIRCUIT 


Comp. No. _ 


R26 


R18, R21, 
R24, R47, 
R67, R73, 
R97, R109, 
R123, R125 
R63, R95, 
R119 

R83 

R5, R121 
R19, R112 
R22, R23, 
R87 

R12, R17, 
R28, R49, 
R51, R52, 
R53, R54, 
‘R55, R56, 
R57, R58, 
R61, R65, 
R74, R75, 
R76, R82, 
R96, R105 
R13 

R15, R37, 
R59 
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KEY HEATH 
No._ Part No. 


QTY. DESCRIPTION CIRCUIT 


Comp. No. 


R27, R82, 
R35, R41, 
R43, R44, 
R45, R64, 
R66, R69, 
R71, R77, 
R91, R102, 
R106, R108, 
Rit RWS, 
R117, R124 
12 kQ (brown-red-orange) Test 


Al sop tws 1 


Al 6-153-12 45 kQ, (brown-green- nge) R16 
A1 6183-12. "2 48k (browngrayrOrange) R25, R78 
A1 6223-12, _--2_ 22 kM (red-red“orange) R33, R81 
A1  6-273-12—" 27 kO (red-violet-orange) R99, R104 
Al 6-333-12..—"2 383 kN (orange- Shhh Ri, R7 
orange)! a 
Al 6-473-12 9 47 k® (yellow-violet- R2, R8, 
orange) R11, R12, 
— R38, R39, 
; R68, R89, 
, R101 
A1  6-683-12%" 1 Sob Ko/ blue! gray-orange) R79* 
Ail 6-823-12", 1/7 82 2 KO, (gray-red-orange) R34 
A1 6-104-124 89 _A00 kQ (eroWn-black- R3, R6, 
yellow) R29, R36, 
. R42, R92, 
' R93, R94, 
a R98 


A1  6-124-12\"_ 1.// 120 kO(brown-red-yellow) _R79* 

Al 6-224-12" 2 220 k0 (red-red-yellow) R79*, R84 
| \_ 

Other Resistors 

A2 6-100-~ R46 


A3 1-43-11 1 Dummy load 


CAPACITORS 


NOTE: Capacitors may be marked by value or by the industry 
standard shown in parentheses. 


Ceramic 

—, 
Bi 21-737 » 1 18 p 4) C66 
Bi S757 2 22pF / ud & C19, C23 
B1 21-701 2 3.3/pF J x C4, C73 
Bi 21-702 2 ( . C8\CTz 


*User selected part 


— 


an 


o 


& P 


1 


-2 


20 


2 


KEY HEATH 
No. Part No. 
B1 ees 5 
Bi 21-705 
B1 21-707 
B1 21-718" 
B1 21-742» 
B1 21-743, 
B1 21-709 
B1 21-710” 
B1 21-750" 
B1. 21-738 

B1 21-744 
B1 21-715 
Bi 21-746" 
BI _ 21-722 
B1 21-711 

Bi 21-745 
B1 21-752" 


6 


QTY. DESCRIPTION 


6.8 pF 


10 pF 


15 pF 
20 pF 
22 pF 


27 pF 
36 pF 
47 pF 


56 pF (560) 
68 pF (680) 


82 pF (820) 
150 pF (151) 


180 pF (181) 
330 pF (331) 
470 pF (471) 


1500 pF (152) 


1 uF (104) 


BI Met 01 pF (103) 


B1 


21-751 an 2 


047 wF (473) 
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CIRCUIT 
Comp. No. 


C9, C13, 
C15, C115, 
C125 

C1, C71, 
C78, C107, 
C113 

C74, C127 
C111 

C103, C106, 
C124, C126 
C96, C99 
C22, C128 
C2, C18, 
C21, C64, 
C93 

cg92 

C52, C53, 
C54, C55, 
C56, C57, 
C58, C59, 
C67 

C65, C101 
C25, C27, 
C63, C68 
C91 

C201, C202 
C3, C5, 

C6, C7, 
C12, C14, 
C26, C61, 
C72, C75, 
C76, C81, 
C84, C102, 
C104, C108, 
C109, C114, 
C116, C123 
C42, C88 
C39, C41, 
C43, C44, 
C79, C119 
C16, C17, 
C24, C28, 
C29, C31, 
C32, C34, 
C35, C36, 
C62, C69, 
C80, C86, 
C89, C94, 
C95, C112, 
C118 

C38, C85 
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KEY HEATH 
No. Part No. 
Tantalum 

B2 25-200" 
B3 25-197) 
B2 25-2200 , 
B3 25-211 
B2 25-282” 


Other Capacitors 


B4 20-702” 
BS 28-11" 
INDUCTORS 
C1 40-1784." 
C1 40-1785) 
C1 40-1782: 
C1 40-17834 


C2 40-1926 


C3 45-605 

c3 45-606 
C3 45-609 

C3 45-607" 
C3 45-608 
C3 45-604 


C4 52-1824 | 


C5 475-10-/ 
DIODES 
Di 56-26,“ 


D1 56-54 


QTY. DESCRIPTION 


{ 
3 


wo 


NO +N 


ie 


1 pF (f 


10 pF 


_ 334uF 
68 uF 


82 ay 


AT pF phenolic (yellow- 


violet-gray-gold) 


-11 pH coil (red) 


31 wH coil (violet) 
.2 wH Coil (orange) 
.14 wH coil (yellow) 


2 nH coil 


.10 wH choke (silver- 
gold-brown-black-silver) 
1 wH choke \(silver-brown- 


gold-black-silver) 


2.2 uH choke (silver-red- 


gold-red-gold)__ 


22 H choke (silver-red- 


red-blaok-gold) 


39 4H choke (silver-orange- 


white-black-gold) 


100 wH choke (silver- 
brown-black-brown-silver) 


IF transformer 
Ferrite bead 


bs ‘Al N191 (brown-white-brown) 
(VAE-pe zener (8.5 V) 
it~ 
: ~™~, 


CIRCUIT 


Comp. No. 


C33, C47, 
C48, C82, 
C83, C87, 
C98 
C37 
C11, C51 
C49 
C45, C46 


C117 
C97, C105, 
C122 


L26, L31, 
L32, L34, 
L35, L36, 
L39 

L22, L23 
L3 

fet 2: 
L24, L37 
L13, L14, 
L15, L16, 
Zand: 
L19, L20 
L40 


2125; 
L33 
Li2 


L11 

L10 

L5, L8, L9, 
L27, L28, 


L29, L30 
L4, L6, L7 


D8, D18 
D14 


KEY HEATH 
No. Part No. 
Diodes (cont’d.) 
D1 56-56“ 8 
D1 56-97% | 1 
D1 56-646\~ 
D2 56-648” 1 
Di 57-27 1 


QTY. DESCRIPTION 


1N4149 


ie - 


a 
Sf 


eo wy 
/1N3017 zener (7.5 V) 
4 | BA-244/(red-yellow- 
\ yellow) 


MV 109 varactor 
1N2071 


CIRCUIT 
Comp. No. 


D1, D2, D5, 
D6, D7, D9, 
D10, D12 
D4 

D11, D15, 
D16, D17 
D3 

D13 


TRANSISTORS—INTEGRATED CIRCUITS 


(IC’s) 


NOTE: Transistors and integrated circuits may be marked for 


identification in any of the following four ways: 


1. Part number. 


2. Type number. (On integrated circuits, this refers 
only to the numbers; the letters may be different or 


missing.) 


3. Part number and type number. 


4. Part number and a type number other than the one 


listed. 
D3 417-118 1 
D4 417-154 1 
D3 417-2014 2 
D5 417-274 4 
D3 417-934 f/4 


7 


D6 417-819 \ 1 


D3 417-887 3 


D4 417-912" 1 


D7 44221 2 
D8 442-92 1 


D9 442-610“ 1 


2N3393 trahsistor 
2N2369 transistor 


X29A829 transistor 
_--40673 transistor 


2N5770 transistor, 
selected _ 

MJE171 transistor 
MPSH10 transistor 


MRF237 or SD1127 


transistor 
MC1458 IC 
3089 IC 
TBA820L IC 


CONTROLS—SWITCHES 


E1 10-1112 1 
E1 10-1119% 
E2 10-1157» A 


E3 19-7404 | fy 
E4. 6t-a4/ Jf \y 
E5 63-1318: 1 


20 kQ. control 


11000 (1 kQ) control 


5 kQ ;control 


5 kQ control with switch 


Toggle. switch 


Rotary switch 


Q5 

Q16 

Q6, Q7 
Q1, Q2, 
Q3, Q13 
Q10, Q11, 
Q14, Q15 
Q8 

Q4, Q9, 
Qi2 

Q17 


IC3, IC4 
IC1 
IC2 


R88 

R114 

R201 
R202/Sw201 
Sw203 
Sw202 
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KEY HEATH QTY. DESCRIPTION 
No. _ Part No. 
CRYSTALS—FILTERS 


Fi 404-596, 1_~—«*11.3 MHz:crystal 

F1 404-598” 4 15.1378 MHz crystal 
/ 7 (For'146.94 MHz) 

F2  404- 509v/_ 1 10.7/MHz filter 

F2 404- 600+ 1 _/Set of two matched 


\ “10.7 MHz filters 
Fi cones aia 10.1 MHz crystal 
FA 404-603 1 


10.7 MHz crystal 


ff 


OTHER ELECTRONIC COMPONENTS 


Gi 401-62" Earphone 

G2 401-17 “Speaker 

G3 418-27 v4 1.2/volt battery 

G4 421-35 {1 2ampéfé miniature fuse 
G5 480-710" Microphone element 
CONNECTORS 

H1 432- so BNC jack 

H2 432- 878 3h Crystal socket pin 
H3 432-9970 1 BNC shell 

H4 436-48 1\_ Phone jack 
HARDWARE 


CIRCUIT 


Comp. No. 


Y9 
Val 


FL3 
FL1, FL2 


Y11 
Y10 


SP201 
Bt 

FA 
A201 


J202 


J201 


NOTE: Hardware may be packed in more than one envelope. 
Open all of the hardware packets before you check the 


hardware against the following list. 


#2 Hardware 


2-56 x 3/16” screw 
2-56 nut 


J1 250-467 2 
J2 252-98 2 


#3 Hardware 


J3 253-94 2 #8 flat washer 


#4 Hardware 


4-40 x 1/8” screw 
4-40 x 1/4” screw 


 J4 250-321 4 
J5 250-285 2 
J6 250-1106 6 

head screw 


4-40 x 5/16" black flat 


KEY HEATH QTY. DESCRIPTION CIRCUIT 
No. Part No. Comp. No. 
J7 —- 250-273 4 4-40 x 3/8” screw 
J8 252-2 4 4-40 nut 
J9 252-711 12 4-40 twist-in nut 
oll 0 253-164 —____1__#4 formed-washer 
Ji1 255-741 12 4-40 threaded spacer 
Other Hardware 
K1 250-1286 28 16-320 1/4 Te bolt 
K2 252-3 2 6-32 nut 
K3 252-159 4 Control nut 
K4 253-170 1 Control flat washer 
K5 254-42 1. Control lockwasher 
K7 258-730 4 _ Spring retainer 
K8 259-1 3 #6 solder lug 
KQ 259-12 4 1/4" solder lug 
(2 extra) 
K10 259-27 1. Control solder lug 
K11 475-20 2 Aluminum coil core 
MISCELLANEOUS 
L1 73-92 wei 2 Foam gasket 
74-6 1 Roll of tape 
75-109 1 Insulator paper (5-3/8” x 
e 3-3/8") 
85-2231." 1 Circuit board 
L2 142-729 1 Anténha’<% 
L3 205-778”, 1 1” blade 
L4 92-684.~% 1. PTT bezel 
L5 205-1782” 1_Left side.rail 
L6 258-71 1 _. Spring clip 
L7 266-985" AO PTT bar 
L8 266-1040 1 Spring contact 
L9 205-1748. 1 ‘Right side rail i 
L10 206-1279“ 1 Lateral shield 
L11 206-1280" _1 Foil shieid 
L12 206-1289 1 Coil shield 
L13  258-717-“__2._.Side bracket 
305-70." 1 Set of case parts 
consists of: 
L14 92-680 7 \\ Case top 
L15 92-681 1, ‘Case front 
L16 92-682" 1\_ Case bottom 
L17 92-683\y" 1 \. Case back ~ 
L18 462-1079 3 \Knob 
490-185" 1 Package of desoldering braid 
Lig 490-191 x 1 Alignment too! 
L20 490-5," \ 1 / Nut starter 
85-2199" MA cracuit BoALD 
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SPECIAL ASSEMBLY NOTES 


IMPORTANT: Before you start to assemble the circuit 
board, it is very important that you read the following 
information on wiring, soldering, and step-by-step 
assembly procedures. 


Except for the wires, all components will be 
installed in one section before you proceed to 
another section. An identification drawing at 
the top of each page shows which section of the 
circuit board you are installing components in. 


1. The circuit board has foil on both sides. Note 
that the ‘‘component”’ (or screened) side of the h il foil “teenie 
circuit board has the outline of each component aoe tity i licens ve ier b ee 7 
screened on it. Witha couple of exceptions, all boar oles, and the small area oleae ee 
components will be mounted on this side of the foils, be very careful to prevent solder bridges 
circuit board and soldered to the other side of between adjacent foils. Use a rene. amp 
the circuit board. DO NOT solder on the compo- of solder and a 25- to 40-watt soldering iron with 
nent side of the circuit board unless a step speci- a 1/8 chisel or pyramiditip. Allow: the Ree. He 
fically directs you to do so. reach operating temperature; then apply it only 
long enough to make a good solder connection. 
2. The circuit board is divided into six sections. Remember to keep the soldering iron tip clean. 


Gag HEATHEKIT® 


Page 19 


CONSTRUCTION HINTS 


The assembly of this circuit board is not difficult; but 
it is time consuming. The following valuable hints 
will help you do a good assembly job. 


A. 


nents, 


Take your time when you assemble the circuit 
board. Work at a slow pace. Remember that ac- 
curacy is far more important than speed. Work 
with a good light to help reduce eye strain. 


When you perform the steps in the circuit board 
Pictorials, identify each component and the lo- 
cation before you install the component. (It may 
be very difficult to locate an incorrectly instal- 
led component after the unit has been assem- 
bled.) Then position each component over its 
outline on the circuit board as shown in the 
Detail drawing. 


After you complete the steps in one of the six 
sections of the circuit board, carefully inspect 
that section for improperly installed compo- 
unsoldered connections, or solder 
bridges between adjacent foils. It may be helpful 
to check the foil on your circuit board against 
the foil shown in the ‘X-Ray Views’’ section 
(Ilustration Booklet, Page:15). 


Take a short break after you complete each one- 
half or a full section of the circuit board. 


If you find it necessary to remove a component 
from the circuit board, use the desoldering braid 
supplied with this kit. Follow the directions on 
the package. 


(INCHES) i 3 


F. 


Because the circuit board is so crowded, there is 
not sufficient room on it to print the value of 
each component. Therefore, most components 
follow the outlines shown in Figure A. 


CIRCUIT BOARD 
SCREEN DESIGNATIONS 


RESISTORS 


DIODES AND CHOKES 


CAPACITORS 


COILS AND CONTROLS 


CRYSTALS AND FILTERS 


TRANSISTORS 


INTEGRATED CIRCUITS 


WIRES 


Figure A 


vw 12 13 14 15 16 7 
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STEP-BY-STEP ASSEMBLY 


CIRCUIT BOARD ASSEMBLY CONTINUE 


FL3: 10.7 MHz filter (#404-599). 
This filter may be installed either 
way in the circuit board. Solder 
the leads to the foil and cut off the 
excess lead lengths. 


Position eee cuit board as shown. 
Then complete each step on the follow- 
ing Pictorials. 


Remove the insulation from a 3” 
white wire. Use this wire in the 
next two steps. 


IMPORTANT: You will install many 
components on this circuit board. 
Many of them are very close together. 
Therefore, take your time and work 
carefully to avoid making a mistake. 


NOTE: When a step directs you to in- 
stall a ferrite bead, use a 1-1/2” length 
of bare wire (just prepared) and 1/4” of 
small sleeving as shown below. 


NOTE: Be sure to install each of the 
following components at the correct 
location. They will be used to help you 
properly install the lateral shield later. 


1-1/2" BARE 
WIRE 


FERRITE 
BEAD 


1/4" SMALL 
a SLEEVING 


(~.) I1C4: MC1458 integrated circuit 
(#442-21). Use the following pro- 
cedure to install this IC: 


1. Refer to Detail 2-1A and lo- 
cate the pin 1 end of the IC. 
It may be marked in a 
number of ways such as a 
notch, triangle, dot, the 
numeral 1, etc. 


( C3: 470 pF (471) ceramic. 


NOTE: Mount chokes vertically to the 
circuit board, as shown, unless a step 
directs you otherwise. Be sure the 
choke is still vertical to the circuit 
board before you solder the leads to 
the foil. 


2. Postion the pin 1 end of the 
IC over the index marked 
on the circuit board, as 
shown. Then insert the 
pins into the circuit board 
and solder them to the foil. 


ipo PIN 1 


| END 


PUSH DOWN 
AGAINST 
BOARD 


(A L33: 1 pH choke (#45-606, 
silver-brown-gold-black-silver). 
Read the color bands by starting at 
the end of the choke with the wide 
band. 


(/) Solder the leads to the foil and cut 
off the excess lead lengths. 


SMALL 
INDENTATION RIDGE 
<= 


S—- 


PICTORIAL 2-1 
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La peste ree pear 


1/2" 


SSS 
APPLY A SMALL AMOUNT 
OF SOLDER ALL ALONG 
THIS EDGE 


EDGES 


INSULATOR 
PAPER 
ARE EVEN Le” 
i LATERAL 
LATERAL Cay SHIELD 
: SHIEL 
Detail 2-2A E INSULATOR 


PAPER 
Refer to Pictorial 2-2 (Illustration Booklet, Page 5) for 
the following steps. INSET 
( #¢ Position the circuit board as shown in the Picto- Detail 2-2B 
/rial. 


( te Cut five 1-1/4” lengths of bare wire. 


( Xe Install and solder a 1-1/4” bare wire in each of 
the five indicated circuit board holes. Be sure 
each wire is in the correct hole before you solder 
it to the foil. Also be sure the free end of each 
wire is at least 3/4” above the component side of 
the circuit board. Then cut off any excess lead 
lengths from the foil side of the circuit board. 


( J) Refer to Detail 2-2A and cuta 4-7/8” x 1/2” piece 
of insulator paper. Save the remaining insulator 
paper for use later. 


( ah Carefully peel the backing paper from the 4-7/8” 


x 1/2” insulator paper. Then press the insulator 
paper onto the long portion of the lateral shield 
as shown in Detail 2-2B. Make sure the top edge 
of the insulator paper is even with the top edge 
of the lateral shield, as shown in the inset draw- 
ing. 


( vy Refer again to Detail 2-2B and rub the indicated 
edge of the lateral shield with a pencil eraser. 


Then melt a small amount of solder along this 
edge of the shield. 


iy. Position the lateral shield over the actual-size 
drawing of the shield in Detail 2-2C. Then re- \ 
form the shield as necessary so it is exactly as Detail 2-2C 
illustrated. 


OR RVG VA” BLY 1 (INCHES) 2 3 4 5 6 7s 


‘4 
1/8 3/8 | 5/8, 7/8 | | | | | | | 
Oo 3 5 17 


5 1 (CM) 2 . 4 6 7 8 9 10 V1 12 13 14 15 16 
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LATERAL 
SHIELD 


Detail 2-2D 


( ) Refer to Detail 2-2D and install the lateral shield 
on the circuit board as shown. Be sure the five 
bare wires and the six components are on the 
indicated sides of the shield. Push the shield 
down tight against the circuit board. Then tack 
solder each end of the shield to the foil on the 
top (component) side of the circuit board. 


( \~ Solder the inside edge of the shield to the cir- 

cuit board for as much of its length as possible. 

Be careful you do not cover any of the nearby 
yholes with solder. 


( he Solder each of the five bare wires to the shield. 
NOTE: When you perform the next step, be sure to Then cut the wires at AA, AB, and AC 1/4” 
solder the shield to the circuit board on the side indi- above the top of the shield. Cut the wires at AD 
cated in the Pictorial. and AE off even with the top of the shield. 


Ge gueatrHKitT: 
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IDENTIFICATION 
DRAWING 


PART 


NUMBER 


STARTS 


Position the circuit board as shown. 
Then complete each step on the follow- 
ing Pictorials. 


IMPORTANT: You will install many 
cemponents on this circuit board. 
Many of them are very close together. 


Therefore, take your time and work 
carefully to avoid making a mistake. 


NOTE: Use the following procedure to 
install the crystal socket pins in the 
next eight steps. 


A. Insert each pin until it is seated 
against the circuit board. 


. Place a length of tape over the pins 
to hold them against the circuit 
board. 


. Turn the circuit board over and 
solder the pins to the foil. Do not 
cut off these pins. 


. Remove the tape after the connec- 
tions have cooled. 


TAPE 
Z| LLL ~VLL 
Y 2 q 


SOLDER FOIL 


(J Two crystal socket pins at Y7. 


( Two crystal socket pins at Y8. 


The steps performed in this Pictorial are 
in this area of the circuit board. 


CONTINUE 


A ( Two crystal socket pins at Y1. 
(LY Two crystal socket pins at Y2. 


(“) Two crystal socket pins at Y3. 


(.) Two crystal socket pins at Y4. 


(\.) Two crystal socket pins at Y5. 


( 


) Two crystal socket pins at Y6. 


(4 D3: MV109 varactor diode (#56- 
648). Install this diode so the color 
stripe near one lead is toward the 
band mark on the circuit board. 
Solder the leads to the foil. 


COLOR 3 
STRIPE ip e 


=e 2 


1? 7» 
=e sO} gis ‘ 


PICTORIAL 2-3 
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IDENTIFICATION 
DRAWING 
The steps performed in this Pictorial are 
in this area of the circuit board. 
Bik CONTINUE 
NUMBER IMPORTANT: THE BANDED END OF DIODES CAN 
BE MARKED IN A NUMBER OF WAYS. 


wz 


Tht wan cee END 


(\A R203: Cut both leads of a 100 2 
(brown-black-brown) resistor to 
1/2”. Then insert either lead into 
the circuit board hole for this re- 
sistor. Position this resistor down 
against the circuit board as 

shown. Then solder the lead to the 

foil and cut off the excess lead 
length. The other resistor lead 
will be connected later. 


NOTE: Use the following procedure 
when a step directs you to install a © 
diode: 


1. Hold the diode lead with pliers 
so you do not break the diode 
body. 


Bend the lead before installing 
the diode. 


Position the diode on the circuit 
board as directed in each step. 


ee 


NOTE: Install the following transistors 
in the manner shown. First line up the 
flat on the transistor with the outline of 
the flat on the circuit board. Insert the 
transistor leads into the corresponding 
| holes. Solder each lead to the foil and 
cut off the excess lead lengths. 


— CATHODE: 
LEAD 


( /) D4: 1N3017 zener diode (#56-97). 
Position the banded end down. 


(if R64: 10 kX (brown-black-orange) 

resistor. NOTE: The banded end 
of a resistor may be positioned 
either way. 


(\4 Q9: MPSH10 transistor (#417- 
887). 


(./) D2: 1N4149 diode (#56-56). Posi- 
tion the banded end up. 


™m Q10: 2N5770 transistor (#417- BS eee 
934). (4) D1: 1N4149 diode (#56-56). Posi- 
a tion the banded end up. 


/) Solder the leads to the foil and cut 
off the excess lead lengths. 


( 
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GeguEratHxKiItT® 
IDENTIFICATION 

DRAWING 
The steps performed in this Pictorial are 
in this area of the circuit board. 

PART 
NUMBER 
START @ 


NOTE: Before you install ceramic 
capacitors, remove any insulation from 


the leads as shown. 


REMOVE 
INSULATION 
FROM LEADS 


CONTINUE 


( VV cs3: 68 pF (680) ceramic. 


( C54: 68 pF (680) ceramic. 


i ( (WA C55: 68 pF (680) ceramic. 
ayy . 3 
( 4% C52: 68 pF (680) ceramic. a Wa: Fe \, ( C56: 68 pF (680) ceramic. 
! KW 
: ; D 
i7)C59: 66 pF (660) ceramic. B QVAZS ( C57: 68 pF (680) ceramic. 


Y 
i MK cs8: 68 pF (680) ceramic. ag © < Y — ) ( 


r C63: 150 pF (151) ceramic. 
NOTE: Do not use the 82 pF mica 


( C62: .01 wF (103) ceramic. 
capacitor in the next step. a 


( Solder the leads to the foil and cut 
off the excess lead lengths. 


(C65: 82 pF (820) ceramic. 


Solder the leads to the foil and cut 


‘C88: 1500 pF (152) ceramic. 
off the excess lead lengths. Cw P 


( C118: .01 wF (103) ceramic. 


(VF C66: 1.8 pF ceramic. 


( C61: 470 pF (471) ceramic. 


(YF C73: 3.3 pF ceramic. 


( C76: 470 pF (471) ceramic. 


(C87: 68 pF (680) ceramic. 


( Ces: 150 pF (151) ceramic. 


len 
O 


3 7 “C69: .01 wF (103 ic. 
UA c71: 10 pF ceramic. QLD I, (ar 18 Mh ( ) ceramic 
C72: F ; TP iey ie ( Solder the leads to the foil and cut 
( 72: 470 pF (471) ceramic. ar 


4 off the excess lead lengths. 


( Solder the leads to the foil and cut 
off the excess lead lengths. 


PICTORIAL 2-5 


Page 26 
[Sgeaarsxrr] HEATHEKIT: 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 
in this area of the circuit board. 


PART 
NUMBER 


NOTE: Mount resistors vertically to the 
circuit board as shown unless a step 
directs you otherwise. Be sure each re- 
sistor is still vertical to the circuit 
board before you solder the leads to the 
foil. 


CONTINUE © 


Install seven 4700 2 (yellow-violet- 
red) resistors at: 


PUSH DOWN 
| AGAINST 


BOARD 


4 R49. 


(4 R51. 


(“) R57: 4700 2 (yellow-violet-red). (~) R52. 


. IT ” 
( J R56: 4700 2 (yellow-violet-red). ih BEDS 


a J ( 4) R54. 
() R59: 6800 2 (blue-gray-red). 


(“) R55. 


7 


) R58. 


(“) R63: 1500 1 (brown-green-red). ° 


( 


( Solder the leads to the foil and cut 
off the excess lead lengths. 


( R91: 10 kQ (brown-black-orange). 


4 R67: 1000 1 (brown-black-red). 


4 


( VY) Solder the leads to the foil and cut 
off the excess lead lengths. 


(J R89: 47 kO (yellow-violet- 
orange). 


Solder the leads to the foil and cut 
off the excess lead lengths. 
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Gag HEATHKIT: 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 
in this area of the circuit board. 
PART 
NUMBER 


CONTINUE © 


NOTE: When you install tantalum 
capacitors, be sure to match the posi- 
tive (+) mark or color dot on the 
capacitor with the positive (+) mark on 
the circuit board as shown. 


POSITIVE 


POSITIVE 
(+)MARK 


(1) C87: .68 wF tantalum capacitor. 


NOTE: When you install chokes, as in 
the next three steps, read the color 
bands starting at the end with the wide 
band. 


( \ R66/TP2: Cut one lead of a 10 kN 
(brown-black-orange) resistor to 
1/2”. Insert the longer lead into the 
circuit board hole as shown. Then 
solder the lead to the foil and cut 

off the excess lead length. 


L12: 2.2 wH choke (#45-609, 

silver-red-gold-red-gold). Install 
chokes in the same manner as re- 
sistors. 


(ty L21: 1 pH choke (#45-606, 
silver-brown-gold-black-silver). 


(7 L25: 1 wH choke (#45-606, 
silver-brown-gold-black-silver). 


( Solder the leads to the foil and cut 
off any excess lead lengths. 


Cut a 3/4” length of small sleev- 
ing. Then slide the sleeving over 
the free lead of resistor R66 until 
the sleeving is over the body of 
the resistor and against the cir- 
cuit board. 
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GaguEeatHuIT: 


IDENTIFICATION 
DRAWING 

4 Refer to Detail: aaachelaweene The steps performed in this Pictorial are 

use sandpaper to siiane both ph in this area of the circuit board. 

of the alignment tool as shown. 
Install eight 2 wH coils (#40-1926) at 
the following locations. For each coil, 
first cut off the two indicated tabs and PART 

NUMBER 


use the alignment tool to turn the slug 
until it is flush with the top of the coil 
form. Then insert the leads of the coil 
in the circuit board and solder them to 
the foil. Cut off any excess lead lengths. 


CONTINUEY 


NOTE: When you install each of the 
following coils, position the locating 
tab over the outline of the tab on the 
circuit board. Insert the leads into the 
holes and push the coil against the cir- 
cuit board. Then solder the leads to the 
foil and cut off the excess lead lengths. 


SP 
a 
LOCATING Tae IEF 


o>) 


Yj; 
nh oleae. Aa 2h ee A (yflnaesm a) cag 
inikticadc iain al Sane OL | ~ 14785). 


(¢ ¥ L22: .31 wH coil (violet, #40- 
' 1785). 


((\/L24: 14 pH ‘coil (yellow, #40- 
1783). 


NOTE: This completes the assembly of 
this section of the circuit board. Be sure 
all connections are soldered and there 
are no solder bridges between adjacent 
foils. 


BORE 
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GeguearHxKit: 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 
in this area of the circuit board. 


NOTE: When you install the crystal 
socket pins in the next three steps, in- 
sert the closed end of the pins from the 
foil side of the circuit board until 1/8” 
of the pins protrudes from the compo- 
nent side of the board. It may be helpful 
to place the pins on a crystal, as shown, 
to help hold them while you solder 
them to the foil side. Be careful you do 
not get solder in the pins. Be sure to 
remove the crystal after the connec- 
tions cool. 


CONTINUE 


(\-}-R69: 10 k (brown-black-orange). 
Position this resistor down 
against the circuit board as 

shown. 


CRYSTAL 


CRYSTAL 
SOCKET 


FOREST DE PINS Install three BA-244 diodes (#56-646, 
: red-yellow-yellow) at the following 
——_—— | locations. Be sure to position the end 


with the red band up. 
(“J D15. 


COMPONENT 
SIDE SOLDER THE 
PINS TO 

THE FO 


1/3h 


(vy D16. 


( 4D17. 


C97: .47 pF phenolic (yellow- 
violet-gray-gold) capacitor. Posi- 
tion this capacitor down against 
the circuit board. 


( VY Solder the leads to the foil and cut 
off the excess lead lenghts. 


Two crystal socket pins at 10.1. 


PICTORIAL 2-9 


Page 30 
GagurarHKIT: 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 
in this area of the circuit board. 


NUMBER 


PART 


START # 


(vy C74: 15 pF ceramic. 


( 4) C75: 470 pF (421) ceramic. 


/ 


(4) C89: .01 mF (103) ceramic. 


( C92: 56 pF (560) ceramic. 


[Forests 


( J) Solder the leads to the foil and cut 
off the excess lead lengths. 


(\4 C94: .01 wF (103) ceramic. 


( \ C95: .01 wF (103) ceramic. 


( \¥ C99: 27 pF ceramic. 


( V/) Solder the leads to the foil and cut 
off the excess lead lengths. 
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Ge guearyxit: 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 
in this area of the circuit board. 


PART 
NUMBER 


STARTS 


R68: 47 kO ‘(yellow-violet- 
orange). 


R72: 220 2 (red-red-brown). 


(Ros: 1500  (brown-green-red). 


CONTINUE © 


(7 R13: 5600 0 (green-blue-red). 


( ) R92: 100 kQ (brown-black- 


yellow). 


(“) R73: 1000 0 (brown-black-red). 


( Ros: 100 kQ (brown-black- 
yellow). 


(,_)- R97: 1000 © (brown-black-red). 


( R94: 100 kM (brown-black- a ( R96: 4700 © (yellow-violet-red). 


yellow). 


(R101: 47 kQ (yellow-violet- 
orange). 


(R103: 220 0 (red-red-brown). 


R102/TP4: Cut one lead of a 10 kN 
(brown-black-orange) resistor to 
3/8”. Form this lead into a loop; 
then crimp the. loop tightly as 
shown. Insert the longer lead into 
the circuit board hole. Solder the 
lead to the foil and cut off the ex- 
cess lead length. 


(R99: 27 kQ (red-violet-orange). 


(A Ros: 100 kQ (brown-black- 
yellow). 


( Alder the leads to the foil and cut 
off the excess lead lengths. 


PICTORIAL 2-11 


( Cut a 3/8” length of small sleev- 
ing. Then slide the sleeving over 
the free lead of resistor R102 until 
the sleeving is against the circuit 
board. 


ie) VATA xy «4 (INCHES) 2 3 4 5 6 “/ 
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(GeguErarHKIT: 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 
in this area of the circuit board. 


PART 
NUMBER 


NOTE: Install the following transistors 
in the manner shown. First line up the 
flat on the transistor with the outline of 
the flat on the circuit board. Insert the 
transistor leads into the corresponding 
holes. Solder each lead to the foil and 
cut off the excess lead lengths. 


CONTINUE 


NOTE: Install the next transistor in the 
manner shown. First, line up the tab 
with the tab outline on the circuit 
board. Insert the transistor leads into 
the corresponding holes on the circuit 
board. Solder each lead to the foil and 
cut off the excess lead lengths. Then 
remove the shorting wire from the 
transistor leads. 


M4 Q13: 40673 transistor (#417-274). 
SHORTING 


(© ) Q11; 2N5770 transistor (#417- 
934). 


(/) Q12: MPSH10 transistor (#417- 


7 <a 
887). " 
/ To ( 
O N < 


eo. ne} No 
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GegueatrHxir: 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 
in this area of the circuit board. 
PART i 


NUMBER 
CONTINUE© 


La” R71/TP3: Cut one lead of a 10 kOQ 
(brown-black-orange) resistor to 
1/2”. Insert the longer lead into 
the circuit board hole as shown. 
Then solder the lead to the foil 
and cut off the excess lead 
length. 


Install three 100 ~H chokes (#45-604, 
silver-brown-black-brown-silver) at 
the following locations. Use 1/4” of 
small sleeving on the top lead of each 
choke as shown. 


SMALL 
SLEEVING 


Wf L27. 
Pehl 


f 
( yf L28. 
( F Solder the leads to the foil and 


cut off the excess lead lengths. 


( )% Cut a 3/4” length of small sleev- 
ing. Then slide the sleeving over 
the free lead of resistor R71 until 
the sleeving is against the circuit 
board. 


Install three .11 wH coils (red, #40- 
1784) at the following locations. Sol- 
der the leads to the foil and cut off the 
excess lead lengths as you install each 
coil. Be sure to position the tab on each 
coil as shown on the circuit board. 


(“4 L30: Insert one lead of a 100 wH 
choke (#45-604, silver-brown- 
black-brown-silver) into the cir- 
cuit board hole inside the outline 
of this part. Push this end of the 
choke down against the circuit 
board and solder the lead to the 

foil. Cut off any excess lead 

length. The other choke lead will 
be connected later. 


i: 


(1) L26. 
i. luge 


(4 132. 


‘NOTE: This completes the assembly of 
this section of the circuit board. Be 
sure all connections are soldered and 
there are no solder solder bridges be- 
tween adjacent foils. 
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Ge gHEeatTHKIT: 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 
in this area of the circuit board. 


PART 
NUMBER 


NOTE: Do not use the 82 pF mica 
capacitor in the next step. 


CONTINUE & 


C98: .68 wF tantalum. Be sure to 
match the positive (+) mark or 
color dot on the capacitor with 
the positive (+) mark on the cir- 
cuit board. 


( ) C101: 82 pF (820) ceramic. 


( ) C105: .47 pF phenolic (yellow- 
violet-gray-gold) capacitor. Be 
sure to position this capacitor 
down against the circuit board as 
shown. 


C104: 470 pF (471) ceramic. 


C107: 10 pF ceramic. 


( 


) (C102: 470 pF (471) ceramic. 


C106: 22 pF ceramic. 


( 


) C103: 22 pF ceramic. 


( ) Solder the leads to the foil and 
cut off the excess lead lengths. 


Solder the leads to the foil and 
cut off the excess lead lengths. 


t) 
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GegHeatrHxKitT: 


IDENTIFICATION 
DRAWING 


Gy The steps performed in this Pictorial are 
PART a in this area of the circuit board. 
NUMBER 


CONTINUE © 


( ) R104: 27 kO (red-violet-orange). 
Use 1/4” of small sleeving on the 
lead coming from the top of this 
resistor. 


NOTE: Install the following transistor 
in the manner shown. First line up the 
flat on the transistor with the outline of 
the flat on the circuit board. Insert the 
transistor leads into the corresponding 
hole. Solder each lead to the foil and 
cut off the excess lead length. 


( ) R109:10000 (brown-black-red). 


) R108: 10 kO 


orange). 


(brown-black- 


R105: 4700  (yellow-violet- 
red). 


) Q14: 2N5770 transistor (#417- 
934). 


( 


R107: 220 © (red-red-brown). 


Solder the leads to the foil and 
cut off the excess lead lengths. 
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Ge guearHxit 


IDENTIFICATION 
DRAWING 
Gy The steps performed in this Pictorial are 
Lia in this area of the circuit board. 
PART 
NUMBER 


R106/TP5: Cut one lead of a 10 
kQ (brown-black-orange) resis- 
tor to 3/8”. Form this lead into a 
loop; then crimp the loop tightly 
as shown. Insert the longer lead 
into the circuit hole. Then solder 
the lead to the foil and cut off the 
excess lead length. 


CONTINUE YD 


Install two .11 wH coils (red, #40- 
1784) at the following locations. Sol- 
der the leads to the foil and cut off the 
excess lead lengths as you install each 
coil. Be sure to position the tab on each 
coil as shown on the circuit board. 


CRIMPED 
eae OOP, 


a 


i) was. 


10KQ 


(iy 134, 


( “) Cut a 3/8” length of small sleev- 
ing. Then slide the sleeving over 
the free lead of resistor R106 until 
the sleeving is against the circuit 
board. 


NOTE: This completes the assembly of 
this section of the circuit board. Be 
sure all connections are soldered and 
there are no solder bridges between 
adjacent foils. Jumper wire J in the 
lower left corner of this area will be 
installed later. 
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Ge guHEATHKIT: 


NOTE: The indexed (pin 1) end of in- 
line integrated circuits may be marked 
in a number of ways such as a notch, 
triangle, dot, the numeral 1, etc. 
SMALL 
INDENTATION 


Sa Sit 


PIN 1 PIN 1 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 
in this area of the circuit board. 


Before you install an IC, first be sure 
the pins are straight. Then lay it down 
on one of its rows of pins, as shown 
below at A, and roll it over until the 
pins are at right angles or are bent in 
slightly as shown at B. Repeat this 
process for the other row of pins. 


CONTINUEY 


NOTE: Be sure to position the next 
three components down against the 
circuit board as shown. 


(4110: 39 wH choke (#45-608, 
silver-orange-white-black-gold). 


( R29: 100 kQ (brown-black- 
yellow). 


( eA C49: 33 wF tantalum. Be sure to 
position the positive (+) marked 
end of this capacitor toward the 
positive (+) mark on the circuit 
board. 


Be sure you install each IC so its pin 1 
end is toward the index mark on the 
circuit board and toward the 1 on this 
circuit board Pictorial. 


( 4 Solder the leads to the foil and 
cut off the excess lead lengths. 


( ) IC1: 3089 integrated circuit 
(#442-92). Position the pin 1 end 
of the IC over the index mark on 
the circuit board as shown. Then 
insert the pins into the circuit 
board and solder them to the foil. 
Do not solder the leads that do not 
have foil. 


( Ae IC2: TBA820L integrated circuit 
(#442-610). 


(A IC3: MC1458 integrated circuit 
(#442-21). 
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Ge guearHxKitT: 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 
oe in this area of the circuit board. 


PART 
NUMBER 


(~) R88: 20 kO control (#10-1112). 

Match the leads on the control 
with the holes on the circuit 
board. Then push the control 
down against the circuit board 
and solder the leads to the foil. 
Cut off the excess lead lengths. 


CONTINUEY 


NOTE: Be sure to position the banded 
ends of the following diodes as di- 
rected in the steps. 


({yD8: 1N191 diode (#56-26, 
brown-white-brown). Position 
the banded end down. 


(<J D7: 1N4149 diode (#56-56). Posi- 
tion the banded end down. 


if D5: 1N4149 diode (#56-56). Posi- 
tion the banded end up. 


(4. D10: 1N4149 diode (#56-56). Pos- 
ition the banded end up. 


4 Solder the leads to the foil and cut 
off the excess lead lengths. 


PICTORIAL 3-2 


GegurarHxit: 


START @ 


( C38: .047 wF (473) ceramic. 


(.) C32: .01 wF (103) ceramic. 


( Y C35: .01 wF (103) ceramic. 


(\) C34: .01 pF (103) ceramic. 


C39: .1 wF (104) ceramic. 


( Solder the leads to the foil and 
cut off the excess lead lengths. 


C86: .01 wF (103) ceramic. 
( Y C85: .047 wF (473) ceramic. 


water 470 pF (471) ceramic. 


( C80: .01 wF (103) ceramic. 
( C24: .01 wF (103) ceramic. 


( G22: 36 pF ceramic. 


| 


( Solder the leads to the foil and 
cut off the excess lead lengths. 


IDENTIFICATION 
DRAWING 
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The steps performed in this Pictorial are 


Ys in this area of the circuit board. 


PART 
NUMBER 


PICTORIAL 3-3 


CONTINUE 


( J C41: .1 wF (104) ceramic. 


01 «F (103) ceramic. 
1 wF (104) ceramic. 


01 wF (103) ceramic. 


( NX C44: .1 wF (104) ceramic. 


( \) Solder the leads to the foil and 
cut off the excess lead lengths. 


(Ff C42: 1500 pF (152) ceramic. 
(C27: 150 pF (151) ceramic. 
(\A C25: 150 pF (151) ceramic. 
( C26: 470 pF (471) ceramic. 
(4 C23: 2.2 pF ceramic. 


( WY C29: .01 wF (103) ceramic. 


( A Solder the leads to the foil and cut 
off the excess lead lengths. 


Ge guHeatTHKitT: 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 
Yj in this area of the circuit board. 


PART 
NUMBER 


STARTS 


(v j R24: 1000 © (brown-black-red). Le 
( ”, R22: 3900 2 (orange-white-red). | \) 
( \)/L11: 22 pH choke (#45-607, 4 


silver-red-red-black-gold). 


CONTINUE 
+ 


(4 R21: 1000 9 (brown-black-red). 
(/) R26: 820 (2) (gray-red-brown). 
(A R81: 22 kM (red-red-orange). 


(_4% R18: 3300 1 (orange-orange- 
red). 


(\J L9: 100 wH choke (#45-604, 
silver-brown-black-brown-silver). 


()% R83: 1800 2 (brown-gray-red). 


( J R78: 18 kM (brown-gray- 


R86: 560 2 (green-blue-brown). 
orange). 


Use 1/4” of small sleeving on the 
lead coming from the top of this 
resistor. 


( \ R84: 220 kO (red-red-yellow). 
(./) Solder the leads to the foil and 
cut off the excess lead lengths. 


a R77: 10 kQ (brown-black- 
orange). ° 


R17: 47000 (yellow-violet- 
red). 


JA Solder the leads to the foil and 
PICTORIAL 3-4 cut off the excess lead lengths. 


ie) “%es% x, 1 (INCHES) 2 3 4 5 6 7 


Page 41 


Ge guEatTHKIT: 
IDENTIFICATION 
DRAWING 
YU The steps performed in this Pictorial are 
in this area of the circuit board. 
PART 
NUMBER 
CONTINUE © 
S LE. RT : ( ? R31: 47 N (yellow-violet-black). 
( R25: 18 kX (brown-gray-orange). 
D (\A R37: 6800 2 (blue-gray-red). 
( R27: 10 kM (brown-black- ry Va TS a 
orange). . : ( R33: 22 kO (red-red-orange). Use 


1/4” of small sleeving on the lead 
coming from the top of this resis- 
tor. : 


R39: 47 kO (yellow-violet- 
orange). 


(WA R35: 10 kM (brown-black- 
orange). 


R38: 47 kO (yellow-violet- 
orange). 


(J R36: 100 kQ (brown-black- 


fey. R41: 10 kQ (brown-black- 
yellow). 


orange). 


(YY am 10 kQ (brown-black- (A R34: 82 kO (gray-red-orange). 


orange). 


(47 R43: 10 kQ (brown-black- 
(LB: 100 wH choke (#45-604, orange). 


silver-brown-black-brown-silver). 


( R16: 15 kD (brown-green-orange). 


( Solder the leads to the foil and cut 
off the excess lead lengths. 


( Y*R42: 100 kQ (brown-black- 
yellow). 


( Wy R44: 10 kM (brown-black-orange). 


(\J Solder the leads to the foil and 
cut off the excess lead lengths 


a 
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Ge guHearHxit: 


IDENTIFICATION 
DRAWING 
The steps performed in this Pictorial are 
YY in this area of the circuit board. 
PART 
NUMBER 


START @ 


NOTE: Each of the following transis- 
tors may be one of the two types shown 
below. First line up the flat on the 
transistor with the outline of the flat 
on the circuit board. Insert the transis- 
tor leads into the corresponding holes. 
Solder each lead to the foil and cut off 
the excess lead lengths. 


CONTINUES 


( /) Locate the three IF transformers 
(#52-182). Then refer to the il- 
lustration below and cut off the 
three indicated lugs. Use one of 
these transformers in the next 
step. The other two transformers 
will be installed later. 


CUT OFF CUT OFF 
NX 


; 


CUP ORE 


Q6: X29A829 transistor (#417- 
201). 


( \) Refer to Detail 3-6A and use a pair 
of pliers to push the 1” blade into 
the smaller end of the nut starter 
until 1/8” remains exposed. 


(4 Q5: 2N3393 transistor (#417- 


118). 


( 43 Q4: MPSH10 transistor (#417- 
887). 


(4 Use the blade end of the nut star- 
ter to loosen the slug in each of 
the IF transformers. Do not turn 
the slugs more than 1/4 turn 
either direction. 


(“) L7: Prepared IF transformer 
(#52-182). Match the lugs on the 
transformer to the holes im the 
circuit board and solder the two 


NUT STARTER lugs and two tabs to the foil. 


PICTORIAL 3-6 
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GeJHEeatHKIT: 


IDENTIFICATION 
DRAWING The steps performed in this Pictorial are 
in this area of the circuit board. 
PART 
NUMBER 


(\M C37: 1 uF tantalum. Position the 
positive (+) marked or red end 
of this capacitor up. 


NOTE: Be sure to position the positive 
(+) or dot marked lead on the follow- 
ing capacitors toward the positive (+) 


mark on the circuit board. 
Install two 68 wF tantalum capacitors 
an, at the following locations. Be careful 
y you do not use the smaller .68 uF 
capacitors. 
R28/TP1: Cut one lead of a 4700 @ 


2 (yellow-violet-red) resistor to 
3/8”. Form this lead into a loop; 
then crimp the loop tightly as 
shown. Insert the longer lead 
into the circuit board hole. Then 
solder the lead to the foil and cut 
off the excess lead length. 


CRIMPED 


(A C46. 


CGE (A C45. 


Install four .68 wF tantalum capacitors 


we N at: 


/ 
4 (4 C33. 


er aa 
owe “~ (oy G82) 
q aah: = po 
+ @ Ya : 
) = “eis = oe Ns ( if os 
+ v4 . 
» % - toe =  ewenentee a 
a & ( \)“ Solder the leads to the foil and 


cut off the excess lead lengths. 


( Wut a 3/8” length of small sleev- 
ing. Then slide the sleeving over 
the free lead of resistor R28 until 
the sleeving is against the circuit 
board. 


NOTE: This completes the assembly of 
this section of the circuit board. Be 


sure all connections are soldered and 
there are no solder bridges between 
adjacent foils. 


PICTORIAL 3-7 . 
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Ge guHEearHKitT: 


IDENTIFICATION 
DRAWING 


Yy 
PART 
NUMBER 


The steps performed in this Pictorial are 
in this area of the circuit board. 


t ) Q17: MRF237 or SD1127 transis- 
tor (#417-912). Install this trans- 
istor as follows: NOTE: The out- 
line for this transistor is NOT 

shown on the circuit board. 


1. Hold the transistor with the 
tab positioned as shown be- 
low. 


Carefully study your circuit 
board and the illustration 
and locate the three holes for 
this transistor. 


3. Insert the leads of the trans- 
istor in the proper circuit 
board holes. Then push the 

transistor down tight 

against the circuit board. 


CONTINUE & 


( ) Check the installation of transis- 
tor Q17 once more to make sure 
it is correctly installed. Then run 
a bead of solder all the way 
around the transistor and solder 
the flange on the transistor to the 
foil on top of the circuit board as 
shown. 


Make sure the transistor is in 
the correct holes and the tab 
is positioned as shown on 
the Pictorial. Then solder 
the leads to the foil and cut 
off the excess lead lenghts. 


The following tests are to make sure no 
solder bridges exist around transistor 


Q17. 


(«) Set your ohmmeter to the R x | 
range. Then touch the ohmmeter 
leads together and zero the meter. 


Refer to the illustration above and 
connect either ohmmeter lead to 
the bare foil (GND) on the circuit 
board. 


PICTORIAL 3-8 - 


Connect the other ohmmeter lead 
first to the base (B) lead of transis- 
tor Q17, then to the collector (C) 
lead. In both cases the ohmmeter 
should indicate 10 ohms or great- 
er, indicating that no short circuit 
exists. If you get a lower reading: 
reheat the connection to the B and 
C leads until the short circuit dis- 
apears. 
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(esguearsxrr] HEATHKIT: 


IDENTIFICATION 
DRAWING 


CONTINUE© 


( 4 Cut a 2-3/4” length of magnet 
wire and scrape 3/8” of insula- 
tion from each wire end. Then 

apply a small amount of solder 

to the bare wire ends. 


' Wind the 2-3/4” length of mag- 
net wire into a closewound 
4-turn coil as shown. Do not 
wind the soldered-covered lead 
ends. 


The steps performed in this Pictorial are 
in this area of the circuit board. 


START @ 


( vD14: VRS-5A zener diode 
(#56-54). Position the banded 
end down. Form the two coil leads so they 


point straight down as shown. 


( D212: 1N4149 diode (#56-56). 
Position the banded end up. 


( )°D11: BA244 diode (#56-646, 
red-yellow-yellow). Position the 
red band on this diode toward 


the band mark on the circuit 
board. 


(A141: Mount the prepared coil on 
the circuit board as shown. Push 
the coil tightly down against the 
circuit board and solder the leads 
to the foil. When the connections 

cool, use a piece of insulator 

paper to spread the turns of the 
coil slightly apart. 


( D9: 1N4149 diode (#56-56). 
Position the banded end up. 


egy” Sehdawitervetawstarthe tout dua) | the leads to the foil and 
cut off the excess lead lengths. 


PUSH 
DOWN 
PICTORIAL 3-9 


OF Wie) Ay a) Aa is A (INCHES) 2 3 4 5 6 tA 


IDENTIFICATION 
DRAWING 


YY 


PART 
NUMBER [ 


The steps performed in this Pictorial are 
in this area of the circuit board. 


START @ 


( )’ C79: .1 wF (104) ceramic. 


( 


) 


(U 


C18: 47 pF ceramic. SYe QY 


Se 


CONTINUEY 


C81: 470 pF (471) ceramic. (Ly C21: 47 pF ceramic. 


av C16: .01 wF (103) ceramic. 


I (\J C19: 2.2 pF ceramic. 


( ry C14: 470 pF (471) ceramic. 


| 
& 
Ke 
w- NO 


C15: 6.8 pF ceramic. 


C13: 6.8 pF ceramic. 


; (\) 
C7: 470 pF (471) ceramic. Tr@ 5 0 (J C17: .01 wF (103) ceramic. 
° My, 2 ‘s @ : é 
Solder the leads to the foil and a > (“) Solder the leads to the foil and 
cut off the excess lead lengths. % ane cut off the excess lead lengths. 
C6: 470 pF (471) ceramic. \ Y) C126: 22 pF ceramic. Be careful 
Y G } li, G- you don’t use the hole near the 
C9: 6.8 pF ceramic. o U Sy, Y OG center of the outline on the cir- 
eal 23 GIP % it cuit board. 
C8: 5 pF ceramic. 2" NY ) Yu 3 
al rs es = 


—————— fo“ © ( 4 C12: 470 pF (471) ceramic. 
C5: 470 pF (471) ceramic. (> ANS 


Solder the leads to the foil and 
cut off the excess lead lengths. 


PICTORIAL 3-10 (J €123: 470 pF (471) ceramic. 


(4 Solder the leads to the foil and 
cut off the excess lead lengths. 
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GeguearHxit: 


IDENTIFICATION CONTINUE © 


DRAWING In the following step choose the resis- 
tor which best fits your own situation. 
If you have a: 


Soft voice, use a 220 kQ (red-red- 
yellow) resistor. 


Normal level voice, use a 120 kO 
(brown-red-yellow) resistor. 


Loud voice or talk with the micro- 
phone close to your mouth, use a 68 
PART kQ, (blue-gray-orange) resistor. 


NUMBER 


( Sf Selected resistor. 


The steps performed in this Pictorial are 
in this area of the circuit board. 


(J) R74: 4700 Q (yellow-violet-red). 
(H% Re2: 4700 (yellow-violet-red). 
( .) R15: 6800 2 (blue-gray-red). 


()) R14: 100 0 (brown-black- 
brown). 


(J~Remove the insulation from a 
1-1/2” white wire. Use this wire 
to install the ferrite bead in the 
next step. 


START @ 
( 


R85: 330  (orange-orange- 
brown). 


\ 


( Ferrite bead. Be sure to use 1/4” of 


(SY R12: 47 kO (yellow-violet- ; 
small sleeving. See Detail 3-11A. 


orange). 
(VR: 33 kO (orange-orange- 
orange). 


(\j-Solder the leads to the foil and 
cut off the excess lead lengths. 


(J“R11: 47 kM (yellow-violet- 
orange). 


( Y R2: 47 kO (yellow-violet- 


orange). 


(=*"R6: 100 kO (brown-black- 
yellow). Use 1/4” of small sleev- 
ing on the lead coming from the 
top of this resistor. 


Solder the leads to the foil and 
cut off the excess lead lengths. 


1-1/2" BARE 
WIRE 


( JY“R7: 33 kM (orange-orange- 
orange). 


FERRITE 
BEAD ola SMALL 


SLEEVING (Ue R8: 47 kO (yellow-violet- 


orange). 


( / R3: 100 kM (brown-black- 
yellow). 


Detail 3-11A PICTORIAL 3-11 
( *) R4: 2200 (red-red-brown). 


(4 “Solder the leads to the foil and 
cut off the excess lead lengths. 
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The steps performed in this Pictorial are 
in this area of the circuit board. 


IDENTIFICATION 
DRAWING 


CONTINUE 


NOTE: Each of the following transis- 
tors may be one of the two types shown 
below. First line up the flat on the 
transistor with the outline of the flat 
on the circuit board. Insert the transis- 
ST A RT ws tor leads into the corresponding holes. 

Solder each lead to the foil and cut off 
NOTE: Install the following transis- 
tors in the manner shown. First, line 
up the tab with the tab outline on the 
circuit board. Insert the transistor 
leads into the corresponding holes on 
the circuit board. Solder each lead to 
the foil and cut off the excess lead 
lengths. Then remove the shorting 
wire from the transistor leads. 


PART 
NUMBER 


the excess lead lengths. 


(xf) Q7: X29A829 transistor (#417- 
201). 


( (4 R45: 10 kM (brown-black- 
orange). 


wae R46: 10 0, 1/2-watt (brown- 
black-black). 


Install three 40673 transistors (#417- 
274) at: 


(\}-T5: 100 wH choke (#45-604, 
silver-brown-black-brown-silver). 


(ey R47: 10000 (brown-black-red). 


we 


we R48: 270 © (red-violet-brown). 
ty” R76: 4700 (yellow-violet-red). 


( JX” R75: 47000 (yellow-violet-red). 


toe R9: 2200 (red-red-brown). 


( 
( R125: 10002 (brown-black-red) 


(,)/ Solder the leads to the foil and 
cut off the excess lead lengths 


PICTORIAL 3-12 
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Ge gueatHxit: 
IDENTIFICATION 
DRAWING 
The steps performed in this Pictorial are 
in this area of the circuit board. 
PART 
NUMBER 
CONTINUE 
NOTE: Use the matched set of 10.7 
START BH MHz filters (4404-600) in the next two 


NOTE: Use the two remaining IF trans- 
formers which you prepared earlier in 
the next two steps. Solder the lugs to 
the foil as you install each transformer. 


( L4: IF transformer (#52-182). 


( 


L6: IF transformer (#52-182). 


( \) C83: .68 wF tantalum. Be sure to 


S() 
position the positive (+) or dot Yy 7 
marked capacitor lead toward 7) 


the positive (+) mark on the cir- 


cuit board. oS rn 
i 
a 
Q OS 
mM “7 


( oY Séldet the leads to the foil and 
cut off the excess lead lengths. 
Oe 


) 
\ 


PICTORIAL 3-13 


steps. Be sure to install each filter so 
the dot marked lead is toward the dot 
mark on the circuit board. 


(4 FL2: 10.7 MHz filter (1/2 #404- 
690). 


FL1: 10.7 MHz filter (1/2 #404- 
600). 


(A C51: 10 wF tantalum. 


(4% Solder the leads to the foil and 
cut off the excess lead lengths. 
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IDENTIFICATION 
DRAWING 


\\ 


The steps performed in this Pictorial are 
in this area of the circuit board. 


PART [ 
NUMBER 


CONTINUEY 


) Q8: MJE171 transistor (#417- 
819). Position the metal side of 
this transistor toward the edge of 
the circuit board as shown. Sol- 

der the leads to the foil and cut 

off the excess lead lengths. 


NOTE: When you install the following 
coils, be sure to position the tab on 
each coil toward the tab mark on the 
circuit board. Solder the leads to the 
foil and cut off the excess lead lengths 
as you install each coil. 


(OO 


L3: .2 wH coil (orange, #40- 
1782). 


( {J L2: .14 wH coil (yellow, #40- 
1783). 


( ¥ L39:.11 wH coil (red-, #40-1784). NOTE: This completes the assembly of 

this section of the circuit board. Be 
sure all connections are soldered and 
there are no solder bridges between 


adjacent foils. 


PICTORIAL 3-14 


P 1 
GeguHeatTHKIT: shell 


IDENTIFICATION 
DRAWING 


Z The steps performed in this Pictorial are 
Z in thi f the circuit board. 
PART |Z in this area of the circuit boar 


NUMBER 


CONTINUE 


(, } Prepare a 1-turn coil as follows: 


1. Cut a 1-1/4” length of bare 
wire. 


NOTE: Solder the following parts to 
the foil as you install them and cut off 
the excess lead lengths. 


Wind the 1-1/4" bare wire 
into a closewound (but not 
touching) 1-turn coil as 
shown. 


ALIGNMENT 
TOOL gy 
Ze < 
te 
3. Form the two coil leads so 
they point straight down as 
shown in Detail 3-15A. 
Your coil should be the 
same size and shape. 


( R114: 1000 M (1 kX) control 
(#10-1113). Match the leads on 
the control with the holes in the 
circuit board. Then push the 
control down against the circuit 
board. 


(R122: 56 2 (green-blue-black). 
Position this resistor down 
against the circuit board as 
shown. 


Two crystal socket pins. Do not 
cut off these pins after you sol- 
der them to the foil. 
( \}« L38: Install the prepared coil in 
the circuit board as shown. Push 
the coil down close to the circuit 
board. Then solder the leads to 
the foil and cut off the excess 
lead lengths. 


( 013: 1N2071 diode (#57-27). Be 
sure to position the banded end 
of this diode toward the band 


mark on the circuit board. 
Mount this diode down against 
the circuit board as shown. 


PICTORIAL 3-15 & 


Detail 3-15A 


~ 


OT ee sy (INCHES) 2 3 4 5 6 7 
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GeguearHxkit: 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 
in this area of the circuit board. 


NOTE: Do not install a capacitor at this 
location. 


C4: 3.3 pF ceramic. 


J C2: 47 pF ceramic. 


( \¥ C114: 470 pF (471) ceramic. 


(J C108: 470 pF (471) ceramic. 


¥ C111: 20 pF ceramic 


a 


J 
(4) Solder the leads to the foil and 
cut off the excess lead lengths. 


( C109: 470 pF (471) ceramic. 
(, ic. 


(7s Solder the leads to the foil and 
cut off the excess lead lengths. 


PICTORIAL 3-16 
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IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 


Zr in this area of the circuit board. 


PART A 
NUMBER 


CONTINUE © 


(\.4 C122: .47 pF phenolic (yellow- 
violet-gray-gold) capacitor. 


(CY R5: 2200 0 (red-red-red). Use Sn, eS ; 5 
1/4" of small sleeving on the lead ah \ \ | (AW R123: 10002 (brown-black-red). 


D6: 1N4149 diode (#56-56). Pos- 
ition the banded end up. 


coming from the top of this resis- 
tor. 


—(—~) ( J4L40: .10 wH choke (#45-605, 
ss 


silver-gold-brown-black-silver). 


(.)/D18: 1N191 diode (#56-26, 
brown-white-brown). Position ( " R121: 2200 © (red-red-red). Use 
the banded end down. ex S> 1/4” of small sleeving on the lead 
coming from the top of this resis- 


(R115: 10 kQ (brown-black- 


tor 
orange). \\ Vv) q 
(A) \ i (\)Remove the insulation from a 
( J R113: 100 © (brown-black- ct) . 1-1/2” length of white wire. Use 
; brown). TA 
SS in the next step. 


this wire to install the ferrite bead 


) R112: 3300  (orange-orange- 
red). Use 1/4” of small sleeving 
on the lead coming from the top 
of the resistor. 


( .) Ferrite bead. 


(LY R118: 47 Q (yellow-violet- 


black). 
- R116: 470 © (yellow-violet- 


brown). 


( Solder the leads to the foil and 
cut off the excess lead lengths. 


(yf “R119: 1500 Q (brown-green- 
red). Use 1/4” of sleeving on the 
lead coming from the top of this 
resistor. 


PICTORIAL 3-17 


( }“Solder the leads to the foil and 
cut off the excess lead lengths. 


O° vay WR JARS WAL (INCHES) 2 3 4 5 6 wi 
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IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are 
in this area of the circuit board. 


ZZ 
PART Zz 
NUMBER 


CONTINUEY 


(/) Q16: 2N2369 transistor (#417- 
154). Line up the tab on this 
transistor with the outline of the 
tab on the circuit board. Then 
insert the leads into the corres- 
ponding holes. Solder the leads 
to the foil and cut off the excess 
lead lengths. 


‘ma TAB 
anaes 


R124/TP8: Cut one lead of a 10 
kO, (brown-black-orange) resis- 
__ tor to 3/8”. Form this lead into a 
loop; then crimp the loop tightly 
as shown. Insert the longer lead 
into the circuit board hole. Then 
solder the lead to the foil and cut 
off the excess lead lengths. 


CRIMPED 
Ta LOOP 


(\) 


(~)/Q15: 2N5770 transistor (#417- 
934). Line up the flat on this tran- 
sistor with the outline of the flat 
on the circuit board. Insert the 
transistor leads into the corres- 
ponding holes. Solder the leads to 
the foil and cut off the excess 
lengths. 


kQ. (brown-black- 


Similarly install 10 
orange) resistors at: 


(Hf R117/TP7. 


(4 R111/TP6. 


( ~) Cut three 3/8” lengths of small 
sleeving. Then slide a length of 
sleeving over resistors R124, 
R117, and R111 until the sleeving 

is against the circuit board. 


PICTORIAL 3-18 


oO Vie ty Shmnigal (INCHES) 2 3 4 5 6 i! 


| 
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IDENTIFICATION 
DRAWING 


\ 


PART | 
NUMBER 


NOTE: Be sure to line up the tab on 
each of the following coils with the 
outline of the tab on the circuit board. 


Then solder the leads to the foil and cut ee 
off the excess lead lengths. oe . y 


If the tab on the coil interferes with 
other parts, cut the tab off. 


PICTORIAL 3-19 


The steps performed in this Pictorial are 
in this area of the circuit board. 


CONTINUE’ 


CIRCUIT BOARD CHECKOUT 


Carefully inspect the foil side of the 
circuit board for the following most 
commonly made errors. 

(.~J Unsoldered connections. 


(“) “Poor” solder connections. 


( Solder bridges between foil pat- 
terns. 


( yProtruding leads which could 
touch together or the chassis 
when the circuit board is installed 
later. 

Refer to the illustrations where the 

parts were installed as you make the 

following visual checks. 
i 
Transistors for proper type and 
installation. 


" Integrated circuits for the proper 
type and installation. 


~ Tantalum capacitors for the cor- 
rect position of the positive (+) 
or dot marked lead. 


“7 Diodes for the proper type and 
installation. 
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IDENTIFICATION 
DRAWING 
The steps performed in this Pictorial are —Y, 
in this area of the circuit board. PART 


NUMBER 


START@ 


(_ ) Position the circuit board foil- 
side-up as shown in the Identifi- 
cation Drawing. 


(J C128: Cut both leads of a 36 pF 
ceramic capacitor to 1/8”. Then 
solder the capacitor between the 
two indicated foil pads. 


(4 C127: Cut both leads of a 15 pF 
ceramic capacitor to 1/8”. Then 
solder the capacitor between the 
two indicated foil pads. 


PICTORIAL 3-20 


, ae 
=a) ee 


Gegurarner 


Refer to Pictorial 3-21 (Illustration Booklet, Page 5) for 
the following steps. 


(Oe Cut an 8" length of 8-wire cable. Set this 8” 
length aside until it is called for in a step. 


( |) Separate the remaining length of 8-wire cable 


into eight individual wires. Use these indi-. — 


vidual wires when a step directs you to prepare 
stranded wire. 


NOTE: When a step directs you to prepare stranded © 
wires, as in the next step, first cut the wire to the 


indicated length and remove 1/4” of insulation from 


each end. Twist together the strands at each end and - 


melt a small amount of solder on the wire ends to hold 
the fine strands together. The wires are listed in the 
order in which you will use them. 


(\) Prepare the following stranded 


e ¢ - A 
y 


wires: 


3-3/4” orange 


NOTE: Read the following steps carefully when you 
connect each wire to the circuit board. Also be sure to 
route each wire as shown in the Pictorial. 


( Xe Connect the 2-1/2” orange wire from either hole 
ORG near transistor Q8 (S-1) to either hole ORG 
near resistor R85 (S-1). 


( mie Connect the 2-1/4” gray wire from hole B near 


resistor R3 (S-1) to hole B near resistor R5 (S-1).. 


( 4 Connect the 3-3/4” orange wire from the remain- 
ing hole ORG near resistor R85 (S-1) to hole 
ORG near capacitor C104 (S-1). 


(_) Connect the 4” red wire from hole RED closest to 
resistor R27 (S-1) to hole RED near resistor R85 
(S-1). 


( Peers the 4” gray wire from hole GRY near 
choke L9 (S-1) to hole GRY near capacitor C11 
(S-1). 


(\) Bend the bare wires at AA, AB, and AC as 
shown so they hold the stranded wires against 
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Vis 


TRIM OFF ANY TAB 
WHICH EXTENDS PAST 
EDGE OF FOE. 


Detail 3-21A 


E ( 4 Refer to Detail 3-21A and mount a battery to the 
circuit board at BC as follows: 


1. Form the tab on each end of the battery so it 
is at a right angle to the end of the battery 
and is flush with the side of the battery. 
Place the battery on a flat surface to check 
this. When you have the tab correctly 
formed, the end of each tab should be flat 
against the surface. 


2. Cuta1” length of tape. Then press the tape 
onto the positive (+) end of the battery (see 
the inset drawing on the Pictorial) as shown. 
When you have it properly installed, the 
tape should extend just past the end of the 
battery case. 


3. Position the battery against the circuit board 
at BC as shown in the Pictorial. NOTE: Be 
sure to match the positive (+) end of the 
battery with the positive (+) mark on the 
circuit board (see the inset drawing on the 
Pictorial.) Be sure to trim off any excess tab 
which extends past the edge of the foil area. 


4. Hold the battery in place against the circuit 
board (again be sure to observe the battery 
polarity). Then carefully solder the tabs to 
the foil on top of the circuit board. 


5. Check the battery to make sure it is still flat 
against the circuit board. Reheat the connec- 
tions and reposition the battery as neces- 


the lateral shield. sary. 
re) Vane % 1 (INCHES) 2 3 4 5 6 7 
1/8 | 3/8 | 5/8 7/8 | | | l | | | | 
oO © 4. ten 2 3 4 5 6 7 8 9 10 "1 12 13 14 15 16 17 
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NOTE: Be sure to install the batteries, in the next 
steps, in the sequence given. 


( 4 Use the same procedure to mount batteries at | 


Refer to Pictorial 3-22 for the following steps. 


(\) Position the circuit board assembly foil-side- “up | 
as shown in the Pictorial. 


NOTE: When you connect a wire to the foil side of th i 
circuit board, as in the next step, be sure to posit 
the wire as shown in the Pictorial. Then position 


(UY Prepare a 3” orange stranded wire. Remove only 


BB, BA BD, and BE. Be sure to observe the 
correct polarity as you install each battery. Also 
be sure to install a 1” length of tape on the 
positive (+) end of each battery. 


1/8” of insulation from the ends of this wire. 


e 


insulation near each end of the wire 1/16” above the 
foil side of the circuit board so you can solder the 
connections (see the inset drawing on the Pictorial). 


(Vv) 


VY “Connect the 3” orange wire between the two 


indicated foil pads. Solder each connection. 


Position the foil shield on the circuit board in 
the area shown. Make sure the shield is perpen- 
dicular to the circuit board and against the crys- 
tal socket pins. Then run a bead of solder along 
the bottom edge of the shield to secure it to the 
foil. 


NOTE: Be sure to install the batteries, in the next step, 
in the sequence given. 


(\/ ) Use the same procedure as you did earlier to 


( 


y 


install batteries at BH, BG, BF, BJ, and BK. Be 
sure to observe the correct polarity as you in- 
stall each battery. Also be sure to install a 1” 
length of tape on the positive (+) end of each 
battery. 


Set the circuit board aside temporaily. 


(7 


{/) 


IBATHEIT’ 


= JOU 6 


SCREW ad 
SPRING cLip—ag at 
i aN 3-a 


SWITCH CIRCUIT S 
BOARD —— yp 


Eta) 
SIDE RAIL 


SWITCH 
CONTACT 


se ae i 


eS 


DIMPLE 


Prepare a 3” yellow stranded wire and a 3- 1/4” 
brown stranded wire. Remove only 1/8” of insu- 
lation from the ends of these wires. 


Refer to Detail 4-1A and prepare pushbutton 
switch assembly SW204 as follows: 


1. Connect one end of the 3 yellow wire to 
SW204 hole 1 (S-1). The other end of this 
wire will be connecteed later. 


2. Connect one end of the 3-1/4” brown wire to 
SW204 hole 2 (S-1). The other end of this 
wire will be connected later. 


SW204: Refer again to Detail 4-1A and mount 
the pushbutton switch circuit board to the left 
side rail. Use two 2-56 x 3/16” screws, a spring 
clip, a switch spring, two #2 lockwashers, and 
two 2-56 nuts. Be sure the brown and yellow 
wires pass through the larger hole in the side 
rail as shown. 


Refer to Detail 4-1B and use the hex spacer and 
4-40 nut (saved from the charger assembly) to 
install 4-40 twist-in nuts at DA and DB in the 
PTT bezel. Use the same procedure as you did 
for the charger case and turn the twist-in nuts 
all the way into the bezel. 


rt = 


GegHEATHKIT® 
WIDER PTT BEZEL 
OPENING 


— 
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PART A 


LEFT SIDE RAIL 


4-40 TWIST-IN 
NUT 
) ie 
ae 
- Vigerek & tienes | 
Se ukesy nar ee BRACKET 

f baw CUTOUT 

CUTOUT 


4-40 x 1/4" 
SCREW 


Detail 4-1B 


(4 Cut eight 1/4” x 1/2” pieces of insulator paper. 


( a Carefully peel the backing paper from a 1/4” x 
1/2” insulator paper. Then press the insulator 
paper into the channel in the left side rail 
3-9/16” from the end of the rail as shown in 
Detail 4-1C Part A. 


( A Carefully peel the backing paper from a 1/4” x 
1/2” insulator paper. Then press this insulator 


directly on top of the insulator you just instal- 
led. 


es Refer again to Detail 4-1C Part A and slidea side 
bracket into the channel in the left side rail as 
shown. Be sure to position the bracket so the 
cutout is toward the indicated edge of the rail. 


( L Carefully peel the backing paper from a 1/4” x 
1/2" insulator paper. Then press the insulator 
paper into the channel in the left side rail 2-3/4” 
from the end of the rail as shown in the Pictor- 
ial. 


( .) Carefully peel. the backing paper from a 1/4” x 
1/2” insulator paper. Then press this insulator 
directly on top of the insulator you just instal- 
led. 


( or Set the left side rail aside temporarily. 


3 
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Detail 4-1C 


(,)- Carefully peel the backing paper from a 1/4” x 
1/2” insulator paper. Then press the insulator 
paper into the channel in the right side rail 
3-9/16” from the end of the rail as shown in Part 
B of the Detail. 


( -}-Carefully peel the backing paper from a 1/4” x 
1/2" insulator paper. Then press this insulator 
directly on top of the insulator you just instal- 
led. 


(_) Slide a side bracket into the channel in the right 
side rail so the cutout in the bracket is 
positioned as shown in Detail 4-1C Part B. 


() Carefully peel the backing paper from 1/4” x 
1/2” insulator paper. Then press the insulator 
paper into the channel in the right side rail 
2-3/4" from the end of the rail as shown in the 
Pictorial. - 

( Ly Carefully peel the backing paper from the re- 

maining 1/4” x 1/2” insulator paper. Then press 

this insulator directly on top of the insulator 
you just installed. 


(7 Set the right side rail aside temporarily. 
4 5 6 ih 
13 14 
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Detail 4-1D 


NOTE: Use the nut starter supplied with this kit 
(wherever possible) to hold and start 4-40 and 6-32 
nuts on screws. 


(%) Refer to Detail 4-1D and mount the case bottom 
onto the bottom edge of the circuit board as 
shown. Be sure holes DC and DD are toward the 
foil side of the circuit board. Use two 4-40 x 3/8” 
screws and two 4-40 nuts as shown. Push the 
circuit board down between the mounting tabs 
on the case bottom as far as possible before you 
tighten the hardware. 


(~) Refer again to Detail 4-1D and mount a #6 sol- 
der lug at DC on the case bottom. Use a 6-32 x 
1/4” “T” bolt and a 6-32 nut. Be sure the square 
head on the bolt goes into the square recess in 
the case bottom. Position the solder lug as 
shown in the Pictorial before you tighten the 
nut. 


( / Similarly, mount a #6 solder lug at DD on the 
case bottom. Position the solder lug as shown in 
the Pictorial. 


be, 


(4 


Ge guratrHuKIT: 


#6 
SOLDER LUG 


FOIL SIDE 
4-40 x 3/8" 


CREW 


| Carefully peel the backing paper from the bot- 


tom label. Then line up the square holes in the 
label with the square heads on the “T”’ bolts on 
the case bottom and press the label in place. 


Prepare a 2-1/4” red stranded wire and a 2-3/4” 
brown stranded wire. 


NOTE: The circuit board holes called out in the next 
two steps are printed on the component side of the 
circuit board. Solder each wire to the indicated hole 
on the foil side of the circuit board. Be sure to route 
each wire as shown in Pictorial 4-1. 


(\} Connect the 2-1/4” red wire from circuit board 


hole BB (S-1) to solder lug DC (S-1). 


(\J Connect the 2-3/4” brown wire from circuit 


board hole GND (S-1) to solder lug DD (S-1). 


GegHEeaTHKIT® 
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TOP LABEL 
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CONTROL 
SPI 2 J SOLDER 
les 
| LOCKWASHER 
Detail 4-1E 


NOTE: When you perform the next step, be sure to use 
the correct label. Determine which label you should 
install from the following information: 


1. If you do not have either the Microphone or 
the Tone/Burst accessories, use the top label 
supplied with this kit. 


2. If you have only the Push-To-Talk Mi- 
crophone accessory, use label #390-1501 
supplied with that kit. 


3. If you have only the Tone/Burst Accessory, 
use label #390-1500 supplied with that kit. 


4. If you have both of the accessories men- 
tioned above, use label #390-1502 supplied 
with either of the accessory kits. 


re) isis ¥, A (INCHES) 2 3 


( LU Install the proper label onto the case top as 
follows: 


1. Carefully peel the backing paper from the 
top label. 


2. Line up the holes in the label with the holes 
in the case top as shown in Detail 4-1E. Then 
press the label in place on the case top. 


NOTE: The BNC jack which you will install in the 

next step, is a tight fit. Some force will be required to 

install this jack. ¢ 

( ae J202: Refer to Detail 4-1E and mount the BNC 
jack at J202 on the case top. Match the flat onthe 
bushing of the jack with the flat in the hole. Use 
a control solder lug and the lockwasher and nut 
supplied with the jack. Then bend the control 
solder lug away from the case top as shown. 


4 5 6 7 


Y2 “a 
1/8 | 3/8 | 5/8, 7/8 | l | l | | | l l | | 
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GaguEearHuKIT: 
NOTE: Perform the next two boxed-in steps only if 1. Slide the right side rail onto the indicated 
you have the microphone accessory at this time. flange of the case bottom as shown. Be sure 


the side bracket is on the foil side of the 
circuit board as shown. Then push the side 
| rail down onto the flange as far as possible. 


Op SANG 2. Similarly, slide the left side rail onto the 

indicated flange on the case bottom as 

shown. Again be sure the side bracket is on 

the foil side of the circuit board. Also be sure 

the two wires coming from the pushbutton 

switch are on the foil side of the circuit 
board. 


3. Position the case top so the BNC jack is away 
from the foil side of the circuit board. Also 
be sure the wires coming from the mic- 

MICROPHONE rophone jack are away from the foil side of 

dyes the circuit board, if you have it installed at 
this time. Then carefully slide the flanges on 

\ each end of the case top into the channels in 

3 the left and right side rails. Push the case top 
Detail 4-1F down onto the edge of the circuit board as 
far as possible. Then secure the case top to 


| 


( ) Remove only the microphone jack and the “O” the circuit board with two 4-40 x 3/8” 
ring from the microphone accessory kit. Do not 
intermix any of the other accessory parts with 
the Transceiver parts. 


screws and two 4-40 nuts. 


(“) Connect the free end of the brown wire, coming 
from the pushbutton switch, to the indicated 
( ) J203: Refer to Detail 4-1F and mount the micro- circuit board hole (S-1). NOTE: This hole is 
phone jack at J203 in the case top. Be sure to line labeled GND on the component side of the cir- 
up the key on the jack with the key slot in the cuit board. ; 
case top. Then secure the jack with the ‘‘O”’ 
ring. (“) Connect the free end of the yellow wire, coming 
from the pushbutton switch, to the indicated 
circuit board hole (S-1). NOTE: This hole is 
labeled T on the component side of the circuit 


( J’ Refer to Detail 4-1G and assemble the frame for board. 


the Transceiver case as follows: ( J Push the wires coming from the pushbutton 
switch into the channel in the left side rail. 


LEFT SIDE os ; 
FLANGE RAIL @ FLANGE 
(eee an omnes Dect, Wer moe eeeOn CASE 
O\Ltor 
@ 4-40 x 3/8" MICROPHONE 
y JACK 


(IF INSTALLED) 


iy 
FLANGE RIGHT SIDE | FLANGE 
RAIL Gi 


Detail 4-1G © 4-40 Nut 
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1/2" SMALL 
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Refer to Pictorial 4-2 (Illustration Booklet, Page 7) for 
the following steps. 


Detail 4-2A 


( ) Prepare the following wires: 


3-1/2” red stranded 
2” red stranded 


1-1/2” blue stranded 
1-1/2” green stranded 
6” red stranded 


Refer to Detail 4-2A and connect one end of the pre- 
pared wires toa 5 kO control with switch (#19-742) as 
follows: 

ws 1-1/2” blue wire to R202 lug 3 (S-1). 

(7 1-1/2” green wire to R202 lug 2 (S-1). 


(A Remove the insulation from a 1-1/2” white wire. 
Use this wire in the next step. 


( oi 1-1/2” bare wire to R202 lug 1 (S-1). Position the 
wire as shown. Then solder the wire to the side 
of the control. Do not cut off the remaining 
length of wire. 


( 6” red wire to SW201 lug 1 (S-1). 


he Nt red wire to SW201 lug 2 (NS). 


(VJ 2” red wire to SW201 lug 2 (S-2). 


oO % 41 3 1 (INCHES) 2 3 
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CONTROL CASE TOP 
@ NTROL [CASE TOP] 


Detail 4-2B 


( \)~ Cut three 1/2” lengths of small sleeving. Then 
slide a piece of sleeving onto the blue, green, 
and longest red wires until it covers the control 
lugs as shown in the Pictorial. 


( 4 R202/SW201: Refer to Detail 4-2B and mount 
the prepared control with switch in hole 
R202/SW201 in the case top. Match the flat on 
the control bushing with the flat in the hole. 
Then secure the control with a control nut. 


(_) Connect the free end of the wires coming from 
control R202/SW201 to the circuit board as fol- 
lows. Be sure to route each wire as shown in the 
Pictorial. 


( ) Bare wire to the indicated circuit board hole 
($4). 


(Green wire to hole Y (S-1). 
( U-Blue wire to hole X (S-1). 


( 4 Short red wire from switch SW201 lug 2 to hole 
RED (S-1). 


( “~~ Long red wire from switch SW201 lug 2 to hole 
RED (S-1). 4 


(4 Red wire from switch SW201 lug 1 to hole 
+BATT (S-1). 


( \Y Route the longer red wires you just connected 
into the channel in the left side rail. 


4 5 6 iL 
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Detail 4-3A 


Refer to Pictorial 4-3 (Illustration Booklet, Page 7) for 
the following steps. 


( 4 Prepare the following wires: 


4” violet stranded 
3” gray stranded 


Refer to Detail 4-3A and connect one end of the pre- 
pared wires to a 5 kO control (#10-1157) as follows: 


Remove the insulation from a 1” white wire. Use 
this wire in the next step. 


(JY 


1” bare wire to lug 3 (S-1). Position the wire as 
shown. Then solder the wire to the side of the 
control. Do not cut off the remaining wire. 


4” violet wire to lug 2 (S-1). 


3” gray wire to lug 1 (S-1). 


Cut two 1/2” lengths of small sleeving. Then 
slide a piece of sleeving onto the violet and gray 
wires until it covers the control lugs as shown 


in the Pictorial. 
CONTROL 


CASE TOP ah NUT 
4 aa . 


Detail 4-3B 


Ge guearHuKitT: 


(\-Y R201: Refer to Detail 4-3B and mount the pre- 


pared control in hole R201 in the case top. Usea 
control nut to secure the control. 


Connect the free end of the wires coming from control 
R201 to the circuit board as follows: 


( ( ) 
() 


ey 


Bare wire to the indicated circuit board hole 
(S-1). 


Violet wire to hole AA (S-1). Route this wire 
under control R202 as shown. 


Gray wire to hole Z (S-1). Route this wire under 
control R202 as shown. 


BEND UP 


Tite 


Detail 4-3C 


Refer to Detail 4-3C and preform two 1/4” solder 
lugs by bending each lug at a 45° angle as 
shown. NOTE: Be careful when you bend these 
lugs; they are brittle. You will use one of these 
lugs in the following step. Set the remaining lug 
aside. It will be used later. 


SW203: Refer to Detail 4-3D and mount the tog- 
gle switch with a prepared 1/4” solder lug in the 
case top at SW203. Be sure to mount this switch 
so the lugs are positioned as shown in the Picto- 
rial. Also position the solder lug as shown. Use 
the nut supplied with the switch and a control 
flat washer to secure the switch. 


= NUT 


CONTROL 
FLAT WASHER 


Detail 4-3D 
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3 
(\J’ Prepare the following wires: SWITCH 


5-1/2” yellow stranded 5-3/4” brown stranded 


1” bare 6" red stranded oi 
Sar ar | 
5-3/4" orange stranded : 
2-1/2" 

NOTE: Keep the following wires down flat against the 
circuit board. Detail 4-4A 
( Connect the 5-1/2” yellow wire from switch 

SW203 lug 6 (S-1) to circuit board hole R (S-1). ( LU Prepare a 1/4” x 1-1/2” piece of insulator paper. 


vi Connect the 1” bare wire between switch ( ee eat peel away the backing paper from the 
SW203 lugs 3 (S-1) and 5 (S-1). insulator paper. Then press the insulator paper 


onto the right side rail as shown in Detail 4-4B. 
(JY Connect the 5-3/4” orange wire from switch 


SW203 lug 4 (S-1) to circuit board hole P (S-1). 


he SW202: Refer to Detail 4-4B and mount the rot- 
ary switch at SW202 in the case top. Use the 
preformed 1/4” solder lug set aside earlier and 
two control nuts as shown. Be sure to turn the 
first nut all the way onto the switch before you 
install the switch in the case top. Also, position 
the solder lug so the small hole in this lug is 


(A Connect the 5-3/4" brown wire from switch 
SW203 lug 2 (S-1) to circuit board hole L (S-1). 


( \} Connect the 6” red wire from switch SW203 lug 
1 (S-1) to circuit board hole N (S-1). 


Refer to Pictorial 4-4 (Illustration Booklet, Page 8) for lined up with the hole in the lug installed at 
the following steps. switch SW203. Do not overtighten the control 
nut. 


( vO Refer to the inset drawing on the Pictorial and 
carefully bend each of the nine rotary switch 
lugs until they are straight and parallel with the 
switch body. 


CASE TOP PD contro. NUT 


pan. 


ee AS OIE 
ry R LUG 


(4 Prepare the following white wires: J] 


3/4” etd 
st 2-1/2" 


Refer to Detail 4-4A and connect one end of each 
prepared wire to the rotary switch as follows: 


(4 3/4” to lug 4 (S-1). 
( fs to lug 5 (S-1). 
(A 2” to lug 6 (S-1). 


( me 2-1/2” to lug 7 (S-1). Detail 4-4B 
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(4 Remove the insulation from a 2” white wire. Use 
this wire in the next step. 


(,4~ Connect and solder one end of the prepared 
wire to the indicated circuit board hole. Route 
the free end of this wire under switch SW203 as 
shown. Then connect the end of the wire to both 
control solder lugs. Solder the wire to both sol- 
der lugs. 


( ) Prepare the following white wires: 


3/4" 1" 
3/4” pit 
2-1/4" 


NOTE: For clarity, the following wire lengths are not 
labeled on the Pictorial. 


4 “Connect a 3/4” white wire from switch SW202 
lug 2 (S-1) to circuit board hole 1 (S-1). 


(\/) Connect the free end of the wire coming from 
SW202 lug 4 to circuit board hole 3 (S-1). 


( 4 Connect a 3/4” white wire from switch SW202 
lug 3 (S-1) to circuit board hole 2 (S-1). 


(4 “ Connect a 2-1/4" white wire from switch SW202 
lug 1 (S-1) to circuit board hole A (S-1). 


(‘) Connect the free end of the wire coming from 
switch SW202 lug 6 to circuit board hole 5 (S-1). 


(~J Connect a 1” white wire from switch SW202 lug 
9 (S-1) to circuit board hole 8 (S-1). 


(\“) Connect the free end of the wire coming from 
switch SW202 lug 5 to circuit board hole 4 (S-1). 


(.) Connect the free end of the wire coming from 
switch SW202 lug 7 to circuit board hole 6 (S-1). 


(.“) Connect a 2” white wire from switch SW202 lug 
8 (S-1) to circuit board hole 7 (S-1). 


(\/) Install a knob on the shaft of R202/SW201. Line 
up the flat in the knob with the flat on the shaft; 
then push the knob onto the shaft as far as it will 


go. 


(°) Similarly, install knobs on controls R201 and 
switch SW202. 


(a Refer to Detail 4-4C (Illustration Booklet, Page 
8) and prepare the 8” length of 8-wire cable (set 
aside earlier) as shown. 


Connect the wires at end B of the prepared cable to the 
circuit board as follows. Be careful you do not burn 
the insulation on any nearby wires when you solder 
these wires to the foil. 


(\J Blue wire to hole G (S-1). 
(4 Violet wire to hole C (S-1). 
(J) Gray wire to hole E (S-1). 


( 4 Route the green wire as shown and insert the 
end of this wire through hole BL in the circuit 
board. The end of this wire will be connected 
later. 


(A Y9: Refer to Detail 4-4D and plug an 11.3 MHz 
crystal (#404-596) into the crystal socket pins at 
Y9. 


(LY Y10: Plug a 10.7 MHz crystal (#404-603) into 
the crystal socket pins at Y10. 


(ear, Plug a 10.1 MHz crystal (#404-602) into 
the crystal socket pins at Y11. 


Detail 4-4D 
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Detail 4-5A 


Refer to Pictorial 4-5 (Illustration Booklet, Page 9) for 
the following steps. 


sf Position the phone jack so the wire lug is up as 
shown in Detail 4-5A. Then cut off the indicated 
lug. 


ey 56: Refer again to Detail 4-5A and mount the 
phone jack at J201 in the case top. Use the flat 
washer and nut supplied with the jack. Be sure 
to install this jack so the three lugs are 
positioned as shown in the Pictorial. 


( Connect the lead at the free end of resistor R203 
to phone jack J201 lug 2 (S-1). 


( Connect the free end of the green wire coming 
through circuit board hole BL to phone jack 
J201 lug 1 (S-1). 


( V7, ee a 4-1/2” blue stranded wire. Then con- 
nect this wire from circuit board hole S (S-1) to 
phone jack J201 lug 3 (S-1). 


NOTE: If you have the microphone accessory jack 
installed in the Transceiver at this time, refer to ‘“‘Wir- 
ing’”’ in that Manual and connect the wires coming 
from the jack to the circuit board as you are directed. 
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PREPARE EACH END AS SHOWN 


pM 1/28 


1/4" fe war 

+ 

AS mn, Yrs ee 

Leos oS SI ~~ Maan, 
SHIELD LEAD 


TAKING CARE NOT TO CUT THE OUTER SHIELD OF 
VERY THIN WIRES. REMOVE THE OUTER INSULATION. 


COMB OUT THE SHIELD WIRES AND TWIST THEM TIGHTLY 
TOGETHER. REMOVE 1/4" OF THE INNER INSULATION 
APPLY A SMALL AMOUNT OF SOLDER TO THE END OF THE 
SHIELD WIRES AND THE INNER LEAD. USE ONLY ENOUGH 
HEAT FOR THE SOLDER TO FLOW. 


a ee ere 
I) eae ro 


Detail 4-5B 


(7 Refer to Detail 4-5B and prepare a 5” shielded 
cable as shown. 


() At one end of the prepared cable, connect the 
inner lead to circuit board hole ANT (S-1) and 
the shield wires to hole GND (S-1). At the other 
end of this cable, connect the inner lead to jack 
J202 lug 1 (S-1) and the shield wires to the 
nearby control solder lug (S-1). 


( hack a 3/4" length of bare wire. Then install the 
wire in the circuit board at J. Solder the wire 
ends to the foil and cut off the excess wire 
lengths. 


Set the Transceiver assembly aside temporarily. 
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CASE FRONT ASSEMBLY 


Refer to Pictorial 4-6 (Illustration Booklet, Page 9) for 
the following steps. 


( A Place a soft cloth on your work surface so the 
case front will not be scratched when you per- 
form the following steps. 


Position the case front as shown in the Pictorial. 
Then turn ten 4-40 twist-in nuts all the way into 
the ten bosses in the case front (DE, DF, DG, DH, 
DJ, DK, DL, DN, DP, and DR). Use the same 
procedure as you did earlier. 


NOTE: Perform the next step only if the three mi- 
crophone element lugs are not perpendicular to the 
two ears in the rubber mount as shown in the Pictor- 
ial. 


Carefully push the microphone element out of 
the rubber mount with your fingers. Position 
the three microphone lugs perpendicular to the 
two ears in the rubber mount. Then carefully 
push the microphone back into the rubber 
mount. 


(4 


A201: Install the microphone element in the 
case front at A201. Make sure lug 1, connected 
to the metal case, is positioned as shown. Push 
the two rubber ears over the studs in the case 
front. Then push the microphone element 
down so it is properly seated in hole A201. 


follows: 


1. Place the speaker between bosses DG, DH, 
DJ, and DK in the case front so the lugs are 
positioned as shown. 


2. Secure the speaker at DH, DJ, and DK with 
spring retainers and 4-40 X 1/8” screws as 
shown. 


3. Secure the speaker at DG with a spring re- 
tainer, a #6 solder lug, and a 4-40 x 1/8” 
screw. Be sure to position the solder lug as 
shown in the Pictorial. 
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SP201: Mount the speaker to the case front as _ 


GegHEATHKIT: 


( LY Cut a foam gasket in half so you have two 3/4” x 
2-1/2" gaskets. Carefully peel the backing paper 
from one side of one of these gaskets. Then 
press the gasket onto the case front in the area 
shown in the Pictorial. 


( \Y If you do not have the Auto Patch Accessory at 
the time, peel the backing paper from one side 
of the other gasket. Then press the gasket di- 
rectly on top of the gasket you just installed. 


Refer to Pictorial 4-7 (Illustration Booklet, Page 9) for 
the following steps. 


NOTE: When you connect a wire to a speaker lug, as 
in the next step, disregard any numbers, color dots, or 
polarity markings that may be near the speaker lugs. 


(Remove the insulation from a 2” white wire. 
Then connect the wire from A201 lug 1 (S-1), 
through solder lug DG, to speaker SP201 lug 1 
(S-1) 


C202: Cut each lead of ‘a 330 pF ceramic 
capacitor to 1/2”. Then connect the capacitor - 
from A201 lug 2 (NS) to solder lug DG (NS). 


C201: Cut each lead of a 330 pF ceramic 
capacitor to 1/2”. Then connect this capacitor 
from A201 lug 3 (NS) to solder lug DG (NS). 


Position the Transceiver assembly near the case 
front as shown in the Pictorial. 


iY 
Connect the leads at the end of the 4-wire cable com- 


ing from the circuit board to the case front as follows: 


( a Green wire to speaker SP201 lug 2 (S-1). 


NOTE: When a wire passes through a lug, it counts as 
two wires in the solder instruction, one entering and 
one leaving the connection. 


( * Blue wire to solder lug DG (S-5). 


( Y Violet wire to microphone element A201 lug 2 
(S-2). 


( Gi Gray wire to microphone element A201 lug 3 
(S-2). ; 
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( ) Carefully check the foil side of the circuit board 
for any of the following conditions: 


1. Unsoldered connections. 


2. Protruding leads which could touch to- 
gether. 


3. Solder bridges between adjacent foils. 


NOTE: If you have the Auto Patch Encoder Accessory, 
you may wish to assemble and install it at this time. 


( ) Cut twelve 1/2” lengths of large (heat shrink- 
able) sleeving. 


NOTE: You may wish to use the hex spacer to hold the 
4-40 threaded spacers when you perform the next 
step. 


( ) Refer to Detail 4-7A and use the heat of a flame 
from a match, lighter, or candle to shrink a 
length of sleeving on each of the twelve 4-40 
threaded spacers. Be sure the sleeving is cen- 
tered on the larger part of the spacer as shown 
before you apply the heat. 


( ) Mount a prepared spacer at each of the six bos- 
ses in the case front at DE, DF, DL, DN, DP, and 
DR. 


12" 
LARGE 
SLEEVING 


i 


THREADED 


\ 


Pe 
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Detail 4-7A 
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SS PREPARED 


SPACER 


PICTORIAL 4-8 


NOTE: When you perform the next step, be sure the 
edges of the case top and case bottom seat properly 
inside the lips on the case front. 


( ) Reposition any wires away from holes BN, BP, 
BR, BS, BT, and BU in the circuit board. Then 
refer to Pictorial 4-8 and use two threaded spac- 
ers to temporarily mount the case front to the 
Transceiver assembly at BR and BS as shown. 
NOTE: Be sure the 4-wire cable is folded up 
between the foil shield and the side rail. Also be 
sure the spacers pass through the side brackets 
on the foil side of the circuit board. 


This completes the ‘‘Step-by-Step Assembly” of your 
Hand-Held 2-Meter Transceiver. Proceed to ‘Initial 
Tests.” 
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INITIAL TESTS 


The following resistance measurements are intended 
only to show whether short circuits or open circuits 
exist which could cause damage when you first apply 
the power. If you cannot obtain the correct ohmmeter 
indications in the following steps, refer to the “In 
Case of Difficulty” section. DO NOT proceed to the 
“Alignment” section until the difficulty has been cor- 
rected. 


NOTES: 


1. The resistance readings in the following steps 
were taken with a Heathkit Model IM-5218 
VTVM. Readings taken with other ohmmeters 
(because of different measuring voltages and 
currents) may be considerably different. 


2. The internal wiring of most ohmmeters is such 
that the positive terminal of the meter battery is 
connected to the positive test lead, or probe, and 
the negative battery terminal is connected to the 
negative (black) or common test lead. In some 
ohmmeters this wiring is interchanged and er- 
roneous readings may result. Interchange the 
ohmmeter leads if the measurements do not 
check out correctly the first time. 
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Refer to Pictorial 5-1 (Illustration Booklet, Page 10) for 
the following steps. NOTE: The numbers at the be- 
ginning of each step correspond to the numbers on 
the Pictorial. This will help you find the test points 
quickly. 


(\A Set your ohmmeter to the R x 1 range. 


( ) Connect the common or negative ohmmeter 
lead to the solder lug ‘on jack J202. Leave this 
lead connected to this solder lug for all of the 
resistance measurements. 


( ) 1. Touch the VTVM test probe to J201 lug 3. The 
ohmmeter should indicate 5 2 or greater. 


( ) Set your ohmmeter to the R X 100 range. 


( ) 2. Touch your VTVM probe to the foil on the top 
of the circuit board at hole AA. The ohmmeter 
indication should vary from less than 502 to 
greater than 2001. as you vary the setting of 
the SQUELCH control. 
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(</) 3. Touch your VTVM probe to the bare portion (\ )/8. Touch your VTVM probe to the indicated 
of the inner shielded cable lead connected to crystal socket pins at Y1 through Y8. The 


hole ANT. The ohmmeter should indicate in- ohmmeter should indicate infinity. 


finity (<). 


Touch your VTVM probe to the lead at the 
banded end of diode D11. The ohmmeter 
should indicate between 9002 and 11002. 


Touch your VTVM probe to the foil on top of 
the circuit board at +BATT. The ohmmeter 
should indicate greater than 500 2 with the 
ON-OFF switch ON, and infinity with the 
switch OFF. 


Touch your VIVM probe to the bare wire at 
the top of the ferrite bead indicated in the 
Pictorial. The ohmmeter should indicate 
greater than 1002. 


Touch your VTVM probe to the lead at the top 
of resistor R62. The ohmmeter should indi- 
cate greater than 5002. 


oe Touch your VTVM probe to the lead at the top 
of choke L9. The ohmmeter should indicate 
greater than 502. 


yin Touch your VTVM probe to the foil on top of 
the circuit board at hole X. The ohmmeter 
should indicate greater than 40002. 


(411. Touch your VTVM probe to the foil on top of 
the circuit board at hole Y. The ohmmeter 
indication should vary from 0 2 to greater 
than 4000 (2 as you vary the setting of the 
VOLUME control. 


This completes the ‘‘Initial Tests.’ If you obtained the 
proper ohmmeter indications in all of the checks, 
proceed to ‘‘Alignment.”’ 
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ALIGNMENT 


You can completely align your Transceiver using 
only a VITVM or VOM. This will result in satisfactory 
performance and will meet all pertinent FCC re- 
quirements. Following some of the alignment sec- 
tions, you will find an alternate instrument alignment 
procedure. We recommend that you use this proced- 
ure whenever possible to achieve the best perfor- 
mance. 


COIL CORES 


During the alignment procedure, you will use the 
alignment tool to adjust a number of coil cores. 


1. Ifacore will turn but offers resistance, put a very 
small amount of petroleum jelly on the inside of 


ALIGNMENT 


( ) Refer to Pictorial 6-1 and place a small tape 
“flag” near the center of the alignment tool as 
shown. This will help you count the number of 
turns of the tool during alignment. 
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the coil form next to the core and then back the 
core out. Its threads will pick up the lubrication 
and the core will turn more easily. 


2. Ifacoil core turns too easily and slips in the coil 
form, remove the core from the coil form. Then 
use long-nose pliers to carefully squeeze the 
sides of the coil form together a small amount 
and replace the core. 


3. If you wedge the core down against the circuit 
board and cannot back it out, you will have to 
unsolder the coil pins from the circuit board 
enough to relieve the pressure. The desoldering 
braid supplied with this kit is very useful when 
you perform any unsoldering operation. 


PREPARATION 


END A 


ALIGNMENT 
TOOL 


PICTORIAL 6-1 


END B 
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Detail 6-2A 


Refer to Pictorial 6-2 (Illustration Booklet, Page 11) for 


the following steps. 
de both leads of a 51 20, 1-watt (green-brown- 


black) resistor to 1/2”. Then temporarily tack 
solder the resistor from jack ke lug 1 to the 
nearby solder lug. 


( A Refer to Detail 6-2A and use the wider end of the 
alignment tool to remove and discard the core 
from coil L31. Then turn an aluminum core into 
this coil form until the slotted end of the core is 
flush with the top of the coil form. 


( } Similarly remove and discard the core from coil 
L39. Then turn an aluminum core into this coil 
until the slotted end of the core is flush with the 
top of the coil form. 


Y1: Plug a 146.94 MHz crystal (#404-598) into 
the crystal socket pins at Y1 on the circuit 
board. 


NOTE: When you install crystals in the next step, do 
not install two adjacent (30 kHz) channels next to 
each other in the Transceiver. This could cause fre- 
quency adjustment problems later. 


Install any other crystals you have at this time in 
the other crystal socket pins as desired. 


ie) 


4 4 3 1 (INCHES) 2 3 
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( ) Use the alignment tool to rotate the core in each 
of the following coils as necessary until the top 
of the core is flush with the top of the coil form. 

Then rotate the core in each coil clockwise as 
shown. Use the flag on the alignment tool to 


count the rotations of the tool. 


L13 through L20 4 turns 
L22 and L23 (violet) 2 turns 
L24 (yellow) 1 turn 
L26 (red) 2 turns 
L31 (red) 3 turns 
32, 134, 135 


and L36 (red) leave at top of form 


L37 (yellow) leave at top of form 


L39 (red) leave at top of form 


L1 and L2 (yellow) leave at top of form 


L3 (orange) leave at top of form 
Preset the DEVIATION control (R88) and the 
POWER ADJUST control (R114) fully coun- 
terclockwise. 


ce) 


Preset the controls and switches on the case top 


( ) 


as follows: 
VOLUME OFF 
SQUELCH Fully counterclockwise. 
OFFSET 0 
CHANNEL To the channel nearest the 


center of your frequency 
range (or to position 1 if 
only one crystal is instal- 
led at this time). 


4 5 6 


7 


o “tears 
1/8 , 3/8 | 8/8, 7/8 
3 10 11 12 13 14 15 16 17 


0/28" ot9rCom) 2 3 4 5 6 7 8 
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airs 
Nou Cantons 


i 2-AMPERE 


i! A FUSE 
| ty, 


Detail 6-2B 


( ri Cut a 1” x 1/4” piece of insulator paper. 
v ys 
( “\ Carefully peel the backing paper from the in- 
sulator paper. Then press the insulator paper 
onto the left side rail adjacent to the location for 
fuse F1. 
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ee Be sure the Transceiver is off (VOLUME control 
fully counterclockwise until it clicks). 


( IF 1: Cut both leads of a 2-ampere fuse to 1/4”. 
Then form the leads as shown in Detail 6-2B and 


plug the fuse into the crystal socket pins in the 
circuit board at F1. 


( ) Refer to the inset drawing on the Pictorial and 
screw the antenna into the BNC shell. Set the 
antenna assembly aside temporarily. 


NOTE: If you do not obtain the proper results inany of ~ 
the following steps, refer to the ‘In Case of Difficulty” 
section and correct the problem before you proceed. 


( Baines the line cord on the battery charger to 
the appropriate AC outlet. Then refer to Picto- 
rial 6-3 (Illustration Booklet, Page 11) and insert 
the Transceiver into the charger case as shown. 
The red pilot light on the charger should light. 


NOTE: Read the information under ‘Battery Charg- 
ing” on Page 81 before you perform the next step. 


( ) Charge the batteries for at least 12 hours before 
you continue to the following alignment sec- 
tions. 


OSCILLATOR CHAIN ALIGNMENT 


Refer to Pictorial 6-4 (Illustration Booklet, Page 12) oe ) 


the following steps. 


( ) Use a DC voltmeter to measure the voltage of 
each battery. If any battery measures zero or the 
incorrect polarity, check the battery installa- 
tion. If the battery is correctly installed, it may 
be defective. Use the Parts Order Form 
(supplied) to order a new one. (Since this part is 
still under Warranty, be sure to fill in the 
“Model #,” ‘Purchase Date,’ etc., informa- 
tion.) 


NOTE: Voltages on the various test points are approx- 
imate (+30%) and are intended only to give you an 


indication that the particular circuit is operating. 


( J) Set the VTVM or VOM to measure +5 volts DC. 


Connect the common lead of the meter to the 
solder lug at J202. 


) Refer to Detail 6-4A and connect the probe of 
your meter to TP2. 


SLEEVING DOWN 
TO EXPOSE LEAD 


Detail 6-4A 
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NOTE: The voltages indicated in the following steps 
were taken with a VITVM. These voltages may be 
lower if you use a VOM. 


( Turn the VOLUME control clockwise until it 
clicks. The voltage at TP2 should indicate 1 volt 
or higher and you should hear noise coming 
from the speaker. 

i) Adjastcouls (L22) and 123. (violet), for a 

maximum meter indication (2.1 V). Repeat this 

step until you notice no further improvement 
on the meter. 


oF, 
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Connect the meter probe to TP3. Then adjust 
coil L24 (yellow) for a maximum indication on 
the meter. 


With the meter still connected to TP3, adjust 
coil L26 (red) for a minimum indication on the 
meter (1.1 V). 


Turn the Transceiver off. 


IF ALIGNMENT 


NOTE: The next six steps assume that you are per- 
forming these adjustments for the first time. If you are 
performing these adjustments at a later date, you will 
have to unsolder the lead (coming from the top of coil 
L30) from the circuit board before you proceed. 


( J Refer to Detail 6-4B and temporarily tack solder 
the 12 kN (brown-red-orange) resistor from the 
free lead of choke L30 to the top lead of resistor 
R62. Be sure the leads of the resistor and the 
choke do not touch anything else. 


( \)/ Connect the meter probe to TP1. Then turn the 
Transceiver on and adjust coils L4, L6, and L7 
for a maximum meter indication. Continue ad- 
justment until no further improvement is noted. 
(The improvements may be slight but are criti- 
cal to the IF passband.) This normally requires 
three to four repeats of the adjustments. 


( \)/ Turn the Transceiver off and unsolder the 12 kO 
resistor you connected between choke L30 and 
resistor R62. Do not cut the lead of choke L30. 


awe Remove the spacers from BR and BS on the 
circuit board. Then carefully remove the case 
front. 


( a Insert the free lead of choke L30 into its corres- 
ponding circuit board hole. Then solder the 
connection and cut off any excess lead lengths. 

Y Mount the case front to the Transceiver assem- 

bly. Use six prepared spacers to secure the case 

front at BN, BP, BR, BS, BT, and BU. 


1 R62 
(5602, GREEN-BLUE-BROWN) 


Detail 6-4B 


ie 3 at (INCHES) 2 3 4 5 6 7 


1/8 ! 3/8 | 5/8, 7/8 | Nl | Nl | l | | i | j | | N | l ay | es | [boss | 


Os (a? temple 3 4 5 6 7 8 9 10 ” 12 13 14 15 16 17 
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RECEIVER FRONT END ALIGNMENT 


NOTE: Be sure the 512 resistor is still connected 
across antenna jack J202 before you proceed with 
either of the following alignment procedures. 


( ) Connect your meter probe to TP1, if this has not 
already been done. 


( ) Set the meter to read 1.5 VDC. 
ALIGNMENT WITHOUT INSTRUMENTS 


( ) Turn the Transceiver on and adjust coils L3 
(orange), L2 (yellow), and L1 (yellow) for a 
maximum meter indication (.5 to 1.5 VDC). Re- 
peat this step until you notice no further im- 
provement on the meter. 


( )} Turn the Transceiver off. 


ALIGNMENT WITH INSTRUMENTS 


( ) Set the meter to read 5 VDC. 


( ) Connect a suitable signal generator (capable of 
generating an RF signal at the crystal fre- 
quency) to jack J202. 


( ) Turn the Transceiver on and adjust the signal 
generator frequency for the best quieting. Then 
adjust the output of the generator for a 2 VDC 
indication on your meter. Keep adjusting the 
output of the generator, while you perform the 
next step, so the meter indication remains near 
2 VDC. 


NOTE: Be sure to adjust the coils in the next step in 
the order listed. 


( ) Adjust coils L3 (orange), L2 (yellow), and L1 
(yellow) for a maximum meter indication. Re- 
peat this step until you notice no further im- 
provement on the meter. 


( ) Turn the Transceiver off and disconnect the 
signal generator from jack J202. 


TRANSMITTER ALIGNMENT 


INITIAL ALIGNMENT 


NOTE: The following alignment procedure is for the 
146 to 148 MHz segment. For a different 2 MHz seg- 
ment, select the crystal in the next step which is 
nearest the center of your 2 MHz segment. 


( ) Set the CHANNEL switch to 1 (146.94 MHz). 
( )} Be sure the OFFSET switch is at 0 (simplex). 


( ) Connect your meter probe to TP4. 


( ) Turn the Transceiver on and momentarily push 
the PTT bar on the left side rail. The meter 
should indicate at least 1 volt. 


( ) Again push the PTT bar and adjust coil L26 
(red) for a maximum indication on the meter. 


( ) Connect your meter probe to TP5. Then push 
the PTT bar and adjust coil L32 (red) clockwise 
for the first voltage peak. Then adjust coil L31 
(red) + one turn for a maximum meter indica- 
tion. 


( ) Push the PTT bar and again adjust coils L32 
(red) and L311 (red) fora maximum meter indica- 
tion. 


( ) Push the PTT bar and adjust coil L34 (red) 
clockwise for a dip in the meter indication. 


( ) Connect your meter probe to TP6. Then push 


the PTT bar and adjust coil L35 (red) and then 
L34 (red) for a maximum meter indication (0.8 
volt). Repeat this step until you notice no 
further improvement. 


( ) Pushthe PTT bar and adjust coils L31 (red), L32 


(red), L34 (red), and L35 (red) until you notice 
no further improvement. 


( ) Connect your meter probe to TP7 and turn 
POWER ADJUST control R114 fully clockwise. 


( ) Push the PTT bar and adjust coil L36 (red) fora 


maximum meter indication (.6 volt). 
( ) Connect your meter probe to TP8. Then push 
the PTT bar and adjust coil L37 (yellow) and 


L39 (red) for a maximum meter indication. 


( ) Turn the Transceiver off. 
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LATERAL 
SHIELD 


Detail 6-4C 


( sleek to Detail 6-4C and cut off the three indi- 


cated bare wires even with the top of the lateral 
shield. 


( ) Refer again to Detail 6-4C and install the coil 
shield onto the circuit board as shown. Be sure 
test point TP3 enters the small hole in the shield 
as shown. Alsobe sure TP2 is in the notch in the 
corner of the shield, as shown in the Pictorial. 
Then tack solder the corners of the shield to the 
lateral shield. 


( ) Turn the Transceiver on. 


( ) Be sure the SQUELCH control is fully coun- 
terclockwise. 


NOTE: It is not necessary to push the PTT bar in the 
next step. 


( ) Connect your meter probe to TP3 and adjust 
coils L22 (violet), L23 (violet), and L24 (yellow) 
for maximum indication on the meter. 


( ) Bend the free ends of TP2 and TP3 over so they 
are flat against the coil shield. NOTE: Do not be 
concerned if the bare portion of the test points 
touch the shield. 


NOTE: Do not adjust the coils in the next four steps 
more than one turn either way. To do so may cause 
you to align the transmitter on the local oscillator 
signal. 
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( ) Connect your meter probe to TP4. Then push 
the PTT bar and adjust coil L26 (red) for a 
maximum meter indication. 


( ) Connect your meter probe to TP6. Then push 
the PTT bar and adjust coils L31 (red), L32 (red), 
L34 (red), and L35 (red) for a maximum meter 
indication. 


( ) Connect your meter probe to TP7. Then push 
the PTT bar and adjust coil L36 (red) for a 
maximum meter indication. 


( ) Connect your meter probe to TP8. Then push 
the PTT bar and adjust coil L37 (yellow) for a 
maximum meter indication. 


FINAL ALIGNMENT 


( ) UseaDC voltmeter to again measure the voltage 
of each battery. If any battery measures greatly 
less than 1 volt, it may be defective. Use the 
Parts Order Form (supplied) to order a new one. 


( ) Set the CHANNEL switch to position 1 (or the 
crystal closest to the center of your 2-MHz seg- 
ment). 


( ) Set the OFFSET switch to +.6. 
( ) Be sure your meter is set to read 1.5 VDC. 


( ) Be sure the 51 2 resistor is still connected 
across jack J202. 


( ) Connect your meter probe to TP6. Then push 
the PTT bar and adjust coil L32 (red) for a 
maximum meter indication. 


( ) Push the PTT bar and alternately change the 
OFFSET switch between +.6 and —.6. Note 
which switch position produces the lowest in- 
dication. = 


( ) Set the OFFSET switch in the position which 
produced the lowest indication. 


( ) Push the PTT bar and adjust coil_L31 (red) for a 
maximum meter indication. 


( ) Push the PTT bar and alternately change the 
OFFSET switch between +.6 and —.6. Adjust 
coil L32 (red) until the meter indications are the 
same (must be less then .02 volt difference). 
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Power Adjustment Without a Wattmeter. 


NOTE: The next two adjustments will show very lit- 
tle, if any, improvement. At maximum power output, 
you can leave coil L39 (red) at the top of the coil form. 


( ) Connect your meter probe to TP8, if this has not 
already been done. Then push the PTT bar and 
adjust control R114 for an indication of 2.0 to 
2.2 volts on the meter (this is approximately 2 
watts output). 


( ) Push the PTT bar and adjust coil L37 (yellow) 
for a maximum meter indication. Then adjust 
coil L39 (red) for a maximum indication on the 
meter or to the point where the meter indication 
just begins to drop. 


Power Adjustment With a Wattmeter 
( ) Unsolderthe 510 resistor from across jack J202. 


( ) Connect an RF wattmeter and a 500 dummy 
load to jack J202. NOTE: The wattmeter must be 
capable of indicating at least 3 watts correctly at 
146 MHz. 


NOTE: The next two adjustments will show very lit- 
tle, if any, improvement. At maximum power output, 
you can leave coil L39 (red) at the top of the coil form. 


( ) 1. Push the PTT bar and set control R114 for the 
desired output. 


( ) 2. Push the PTT bar and adjust coils L37 (yel- 
low) and L39 (red) for a maximum indication 
on the wattmeter. 


( ) 3. Repeat steps 1 and 2 until you obtain the 
output power you desire. 


Deviation Adjustment 


( ) Ifyou do not have a deviation monitor availa- 
ble, preset the DEVIATION control (R88) to the 
center of its rotation. This setting should be 
very close to the proper deviation. Readjust the 
control as necessary after you place the Trans- 
ceiver into operation. 


( ) If you have a deviation monitor available, set 
the DEVIATION control (R88) for the desired 
deviation (usually 4.5 to 5 kHz). 
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Frequency Adjustment Without a Frequency 
Counter 


( ) Be sure the Transceiver is off. 


( ) Temporarily tack solder 1” bare wires to IC1 
pins 7 and 10. 


( ) Set your VTVM to read 1.5 VDC. 


( ) Connect the common lead of the meter to the 
bare wire connected to IC1 pin 10 and the meter 
probe to the bare wire connected to pin 7. 


( ) Be sure the 512 resistor is still connected ac- 
ross jack J202. 


( ) Turn the Transceiver on and write down the 
meter indication. NOTE: This indication will be 
fluctuating. Estimate the indication as close as 
possible. 


( ) Unsolder the 512 resistor from jack J202.Then . 
connect the antenna to jack J202. 


NOTE: You must be receiving a signal on each of your 
channels when you perform the next step. 


( ) Adjust the frequency coil (L13 through L20) for 
. each channel for the same meter indication you 
obtained above. 


( ) Disconnect the meter from the bare wires on 
IC1. Then unsolder the bare wires. 


Frequency Adjustment With a Frequency 
Counter 


NOTE: The frequency counter must be capable of 
indicating correctly at 146 MHz. 


( ) Loosely couple the RF signal from the Trans- 
ceiver to the counter. Be careful you do not 
overdrive the frequency counter. 


( ) Push the PTT bar and adjust the frequency coil 
(L13 through L20) for each channel until the 
counter indicates the correct frequency. 


( ) Turn the Transceiver off. 


This completes the ‘‘Alignment.” Proceed to ‘Final 
Assembly.” 
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FINAL ASSEMBLY 


Refer to Pictorial 7-1 (Illustration Booklet, Page 13) for 
the following steps. 


( Read, sign, and date the FCC portion of the 
FCC/Alignment label. Then carefully peel away 
the backing paper and press the label onto the 
inside of the case back as shown in Detail 7-1A. 


eA “Cut the remaining foam gasket in half so you 
have two 3/4" x 2-1/2” gaskets. Then carefully 
peel away the backing paper from one side of 
either gasket and press the gasket on the inside 
of the case back below the FCC/Alignment 
label. 


NOTE: When you perform the next step, be sure the 
edges of the case top and case bottom seat properly 
inside the lips on the case back. You may have to push 
inward on the ends on the top and bottom pieces. 


( ) Position the case back so the recess is toward 
the top of the Transceiver. Then use six 4-40 x 
5/16” black flat head screws to mount the case 
back to the Transceiver as shown in the Picto- 
rial. 
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Refer to Pictorial 7-2 (Illustration Booklet, Page 13) for 
the following steps. 


NOTES: 


1. Be sure to position each label, in the next two 
steps, as shown in the Pictorial before you press 
the label in place. 


2. Do not perform the next step if you have the 
Auto Patch Encoder Accessory. A different front 
label is included with that kit. 


4 


(*) Carefully peel away the backing paper from the 
front label. Then press the label into the reces- 
sed area in the case front. 


( \} Carefully peel away the backing paper from the 
channel label. Then press the label into the re- 
cessed area in the case back. 


This completes the assembly of your Transceiver. 
Proceed to the ‘‘Operation’”’ section. 


1e) as ¥, 1 (INCHES) 2 3 4 5 6 Ef 


an Ya 4 
1/8 N 3/8 |; 5/8 | 7/8 | N | | | | | | | | 
15 16 17 


Oo 5 1 (CM) 2 3 4 5 6 7 8 9 10 abl 12 13 14 
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OPERATION 


aL 


GagHeatHKIT: 


channel 
a) ais) 


PICTORIAL 8-1 


Refer to Pictorial 8-1 for the locations and functions of 
switches, controls, and jacks described in this section 
of the Manual. 


VOLUME Control 


Use the VOLUME control to adjust the sound output 
from the speaker or earphone to the desired listening 
level. This control also turns the power off in the fully 
counterclockwise position. 


SQUELCH Control 


To adjust the SQUELCH control, first turn it fully 
counterclockwise. Turn the Transceiver on and set 
the VOLUME control so you hear background noise at 
average volume. Then turn the SQUELCH control 
knob clockwise until the noise just disappears. Set- 
ting the SQUELCH control further clockwise requires 
a stronger received signal to break the squelch. 


OFFSET Switch 


- The OFFSET switch has three positions. The crystals 


supplied with this kit allow you to operate this 
Transceiver on one receive frequency and one of three 
transmit frequencies. With the switch set in .the 
middle (0) position, the receive and transmit 
frequency are the same (146.94 MHz, for example). 
With the switch set at +.6, the transmit frequency is 
600 kHz higher than the receive frequency (146.94 
MHz on receive and 147.54 MHz on transmit). With 
the switch set at —.6, the transmit frequency is 600 
kHz lower than the receive frequency (146.94 MHz on 
receive and 146.34 MHz on transmit). NOTE: The 
offset crystals may be changed to provide alternate 
transmitter offset frequencies. Refer to ‘‘Offset Oscil- 
lator Crystals’ on Page 79 for information concerning 
these crystals. 


GegHearHuire 
CHANNEL Switch 


Use this switch to select any one of eight crystals. A 
crystal must be plugged into one of the sockets for 
channels 1 through 8 before you can use any of these 
channels. You will need a crystal for each frequency 
you intend to use. (This Transceiver uses the same 
crystal for both receive and transmit.) NOTE: You 
may order a crystal certificate, Model VFA-2031-4, 
from the Heath Company for each crystal you desire. 
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ANTENNA Jack 


You can use an external antenna, fed with 50 ohm 
cable, with this Transceiver. When you use an 
external antenna, disconnect the flexible antenna 
from the jack on top of the Transceiver. Then use the 
same jack to connect the external antenna. 


EARPHONE Jack 


The EARPHONE jack allows you to connect an ear- 
phone (supplied) for private listening. When you 
plug the earphone into this jack, the internal speaker 
is automatically disconnected. 


BATTERY CHARGING 


The battery charger furnished with this kit supplies 
about 40 mA of current to the battery pack when it is 
being charged. The charger limits the current toa safe 
value so the batteries can never be overcharged. 


Under normal operation, the batteries will last 7 to 10 
hours on a full charge. Charge the batteries from 14 to 
24 hours. 


You can operate the Transceiver in the receive mode 
while the batteries are being charged. To do so, how- 
ever, will cause the batteries to take twice as long to 
charge. If you transmit while the batteries are being 
charged, you may receive reports of a 60 Hz hum on 
your modulation. 


ADDITIONAL INFORMATION 


The batteries in your Transceiver are rated at 500 
mAh. This means that if the ten cell packs in your 
Transceiver are drained at 500 mA for one hour, the 
voltage would still be at or above ten volts. Ten volts 
(or 1 volt per cell) is considered the end point and 
marks the point at which the “internal impedance” of 
the battery begins to greatly increase. Below ten volts, 
and if the receiver squelch is adjusted for threshold, 
the high impedance of the battery will cause the re- 
ceiver to “‘motorboat.”’ 


Ni-Cad (nickel-cadminum) batteries are not immor- 
tal. However, with reasonable care, they should pro- 
vide a good service life for your Transceiver. The life 
of a Ni-Cad battery may be reduced by one of the 
following three conditions: 


Sustained overcharging heat 
Cell reversal 


Memory 


Sustained overcharging heat has been eliminated as 
long as you use the battery charger supplied with the 
kit. The current in this charger is limited to less than 
50 milliamperes. 


Cell reversal happens when one of the cells in the 
battery is discharged down to zero. The remaining 
cells force a current through the discharged cell, caus- 
ing the voltage across the cell to reverse and begin to 
destroy the cell chemistry. To avoid this condition, 
you should take care not to discharge the battery pack 
below ten volts. If you feel a battery has gone bad, a 
simple voltmeter test, measuring the voltage across 
each cell, will usually turn up the bad one. It is usu- 
ally best torun the Transceiver for an hour or two after 
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a charge cycle and then examine the cells and replace 
the bad ones. Typical voltages are: 


1.38 volts max at charge time. 

1.25 volts typical voltage during discharge. 

1.00 volts end point. 
Memory causes an apparent shortening of the battery 
capacity by reducing the typical voltage, during the 
discharge cycle, down to one volt in a few minutes of 
operation. It occurs when a Ni-Cad cell is consistently 
exercised only ten percent of its capacity and then 


recharged. 


Memory may be reversed by a series of full 
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charge/discharge cycles. The battery pack will nor- 
mally improve after each cycle. It may not be a bad 
idea as you complete your initial testing to run the 
battery pack down and then recharge to get off ona 
good start. 


Since the charging efficiency for a Ni-Cad is about 
66% and your charger will typically provide 40 mA, it 
will take about 19 hours to totally. recharge a com- 
pletely discharged battery pack. 


While a Ni-Cad battery system is not ideal, it is the 
best system currently available for battery-powered 
communication equipment like your Transceiver. 
These batteries can and will take a lot of abuse; and if 
you avoid over-discharging and over-charging, they 
will give you many dependable recycles. 


ORDERING CRYSTALS 


Crystals, in addition to those furnished, should be 
ordered through normal crystal suppliers. You may 
order a crystal certificate (for local oscillator crystals 
only). Model VFA-2031-4, from the Heath Company 
for each crystal. NOTE: Crystals obtained using a 


LOCAL OSCILLATOR CRYSTALS 


Crystal frequency = 


(Operates on the fundamental 
frequency at parallel resonance.) 


Tolerance at 25°C = 
Load capacity aa 
Equivalent series resistance (Rs) . 
Motional capacitance (Cm) * 


Static capacitance (Co) = 


Drive level 
Stability 
Holder* 


*Holder pin size 
Holder pin spacing 


crystal certificate from Heath Company are correlated 
to the radio using a zero phase 7 network measure- 
ment technique. Note that the following specifica- 
tions differ for local oscillator and offset oscillator 
crystals. 


Operating frequency (MHz) —10.7 MHz 
9 


.002% or better. 
47 pF. 

25,0) max. (25°C). 
.023 pF + 10%. 


5 pF + 1 pF @ 1 MHz 
(pin to pin, case unguarded.) 


.5 mW or less. 


+ 40 parts per million 
(—30°C to +60°C). 


HC-25U. 


.040” dia. 
192": 
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OFFSET OSCILLATOR CRYSTALS 


Crystal frequency = 


(Operates on the fundamental 
frequency at parallel res- 
onance.) 


Tolerance at 25°C = 


Load capacity = 


Equivalent series resist- 


ance (Rs) = 
Motional capacitance (Cm) = 


Static capacitance (Co) = 


Drive level = 


Stability = 


Holder* = 


*Holder pin size 
Holder pin spacing 
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10.7 MHz — offset frequency in kHz 
(transmitter frequency below the 
receiver frequency). 

OR 
10.7 MHz + offset frequency in kHz 
(transmitter frequency above the 
receiver frequency). 


.003% or better. 


47 pF. 


Zap amnax: (25°C). 
023 pF + 20%. 


5 pF + 1 pF @ 1 MHz 
(pin to pin, case unguarded.) 


.5 mW or less. 


+40 parts per million 
(—30°C to +60°C). 


HC-25U. 


.040” dia. 
Bi he bas 


AVAILABLE ACCESSORIES 


If you need additional transmitter power, you may 
feed the signal from your Transceiver to the Heathkit 
Model HA-201A, low power (10 watts), 2-Meter FM 
Amplifier. 


A holster-type carrying case, Model VFA-2031-2, al- 
lows you to carry your Transceiver on your belt. 


An Auto Patch Encoder Accessory, Model VFA- 
2031-3 is designed to be used with your Transceiver. 
This Encoder Accessory mounts inside your Trans- 
ceiver behind the case front and connections are eas- 
ily made to the circuit board. The Auto Patch Encoder 


Acessory is compatible with the telephone tone sys- 
tem. 


An Audible/Subaudible Tone/Burst Accessory, 
Model VFA-2031-5, provides -you with a 2-tone, 
switch selectable, subaudible tone (67 to 210 Hz) or 
tone burst (1500 to 2500 Hz) capability. The 
3-position switch for this accessory mounts in a hole 
in the top of the Transceiver. 


An external Push-to-Talk Microphone Accessory, 
Model. VFA-2031-6, allows you to operate the trans- 
ceiver without removing it from the holster case. 
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IN CASE OF DIFFICULTY 


Begin your search for any trouble that occurs after 
assembly by carefully following the steps listed 
below in the ‘Visual Tests.” After you complete the 
“Visual Tests” refer to the Troubleshooting Charts. 


NOTE: Refer to the ‘‘Circuit Board X-Ray Views” (Il- 
lustration Booklet, Pages 15 and 16) for the physical 
location of parts on the circuit board. 


VISUAL TESTS 


Recheck the wiring. Trace each lead with a col- 
ored pencil on the Pictorial as you check it. It is 
frequently helpful to have a friend check your 
work. Someone who is not familiar with the unit 
may notice something that you have consis- 
tently overlooked. 


About 90% of the kits that are returned to the 
Heath Company for repair do not function prop- 
erly due to poor connections and soldering. 
Therefore, you can eliminate many troubles by 
reheating all connections to make sure they are 
soldered as described on Page 11. Be sure there 
are no solder “‘bridges’’ between circuit board 
foils. 


Check to be sure all transistors and diodes are in 
their proper locations. Make sure each lead is 
connected to the proper point. Make sure that 
each diode band is positioned above the band 
printed on the circuit board or as directed in its 
step. 


Check electrolytic capacitors to be sure their 
positive (+) mark is at the correct position. 


Check to be sure that each IC is properly instal- 
led in its socket, and that the pins are not bent 
out or under the IC. Also be sure the IC’s are 
installed in their correct positions. 


10. 


Check the values of the parts. Be sure in each 
step that you wired the correct part into the 
circuit, as shown in the Pictorial. It would be 
easy, for example, to install a 22 kM (red-red- 
orange) resistor where a 2200 © (red-red-red) 
resistor should have been installed. 


Check for bits of solder, wire ends, or other 
foreign matter which may be lodged in the wir- 
ing. 


Look between each circuit board and the chassis 
to be sure all leads were cut off short. 


A review of the ‘Circuit Description” may also 
help you determine where the trouble is. 


Inspect each miniature ceramic capacitor 
closely for cracks or very fine breaks. Use the 
magnifying glass if necessary. 


If you have still not located the trouble after the “‘Vis- 
ual Tests” are completed, and a voltmeter is available, 
check voltage readings against those shown on the 
Schematic Diagram (fold-in). Read the ‘‘Precautions 
for Troubleshooting’? before you make any 
measurements. NOTE: All voltage readings were 
taken witha high impedance voltmeter. Voltages may 
vary as much as +20%. 
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PRECAUTIONS FOR TROUBLESHOOTING probe should slip, for example, and short across 
components or voltage sources, it is very likely 
1. Be cautious when you test diode and transistor to cause damage to one or more transistors or 
circuits. Although they have almost unlimited diodes. 
life when used properly, they are much more 
sensitive to excessive voltage or current than NOTE: In an extreme case where you are unable to 
tubes. resolve a difficulty, refer to the ‘Customer Service” 
information inside the rear cover of this Manual. Your 
2. Besure you donot short any terminals to ground Warranty is located inside the front cover. 


when making voltage measurements. If the 
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TROUBLESHOOTING CHARTS 


The following charts list the “Condition” and the (transistor Q8, for example, or switch SW203) as a 


“Possible Cause”’ of a large number of malfunctions. possible cause, check these parts to see if they are 
Under some of the conditions you will find several wired or installed incorrectly. Also check to see if an 
tests you can make. These should help you narrow improper part was installed at that location. It is also 
down the problem to a specific area within a particu- possible, on rare occasions, for a part to be faulty. 


lar circuit. If a particular part or parts are mentioned 


RECEIVER PROBLEMS 


CONDITION POSSIBLE CAUSE 


No sound from the speaker. ‘ Fuse F1. 
Earphone jack J201. 


Speaker SP201. 


Lie Battery voltage should be 12.5 volts. ; Any battery cell. 


2 ee ee ee ee eee ae eee 


vas Turn Transceiver on and check for battery ; Switch SW201. 
voltage on both lugs of switch SW201. ‘ Wiring error. 
3. Voltage on collector (c) of transistor Q7 : Transistor Q7. 
should be greate; than 8 volts. : Diodes D12. 
Resistor R44. 


4. Voltage on IC3A pin 1 should be less j IC3. 
than 3 volts. : Diode D5. 

oe Voltage on collector (c) of transistor Q8 ale Transistor Q8. 
should be less than 1 volt. 2. Switch SW204. 


6. Voltage on collector (c) of transistor Q6 1. Transistor Q6. 
less than 5 volts. 

#. Voltage on IC2 pin 12 should be greater il. Capacitor C46. 
than 5 volts. : IC2 installed wrong. 


8. Voltage on IC1 pin 11 should be greater le Coil L9. 
than 8 volts. Pa, Capacitors C33 or C34. 


ee ee ee eee ee ee eee 


9. Voltage on IC1 pin 9 should be greater Ale Capacitor C36. 
than 5 volts. 


Receiver “motorboats” at squelch threshold. le Low battery charge. 
2 Transistor Q6. 


Low receiver sensitivity. : Coils L1, L2, L3, L4, L6, or L7 misadjusted. 
Crystal not on frequency. 
Low local oscillator injection — refer to 
“Miscellaneous Problems.” 


High receiver distortion. . Filter FL3 or associated components. 
Coils L4 or L6 misadjusted. 
Crystal not on frequency. 
Low battery voltage. 
IC2. 


Receiver does not turn off during ; Diodes D7 or D8. 
transmit function. (Possible squealing.) 
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TRANSMITTER PROBLEMS 


CONDITION 


No voltage on transmitter test points. 
Voltage on emitter (E) of transistor Q8 
should be 12.5 volts. 

a Push PTT bar and check voltage 
across this switch (SW204). The 
voltage should be less than .5 volt. 

3. Voltage on base (B) of transistor Q8 
should be less than 10 volts. 


Transmitter inoperative. 


ihe Voltage on TP4 should be 
greater than 1 volt. 


2: Voltage on TP5 should be 
greater than .9 volt but less 
than 3 volts. 


eee eee eee 
3: Voltage on TP6 should be greater 
than .9 volt but less than 3 volts. 


Voltage on TP7 should be greater 
than .9 volt but less than 3 volts. 


5: Voltage on TP8 should be greater 
than 2 volts. 


Low power output (TP8 greater than 3 volts). 


No modulation, transmitter power okay. 


ee ee eee eee eee eee eee ee 
i Voltage on pin 8 of IC4 should be 
greater than 8 volts. 
2. Voltage on circuit board hole E 
should be greater than 6 volts. 
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| POSSIBLE CAUSE 


1, Wiring error. 


1. Switch SW204. 
2: Wiring error. 


43 Transistor Q8. 


ihe Wiring error. 
Coil L31. 
No local oscillator injection — refer 
to “Miscellaneous Problems.” 
Crystals Y9, Y10, or Y11. 
Diodes D15, D16, or D17. 
Transistor Q12. 
Switch SW203 wiring. 
Coils L31 or L32 misadjusted. 
Aluminum slug not in coil L31. 
Capacitor C97. 
Transistor Q14. 
Capacitor C102. 
Resistor R107. 
Coils L34 or L35 misadjusted. 
Transistor Q15. 
Capacitors C105, C107, or C108. 
Resistor R113. 


Coil L36 misadjusted. 
Resistors R114 or R118. 
Capacitors C112, C113, or C114. 
4. Transistor Q16. 
al Transistor Q17. 
7. Coil L38 wound wrong. 
3. Capacitors C112, C116, C117, C122, C123, 
C124, C125, or C128. 
4. Diodes D11 or D18. 
Coils L39 or L40. 
Resistor R125. 


Diode D11. 

Resistor R125. oa 

Coil L41 wound wrong. 

Capacitors C123, C124, C125, or C126. 


Microphone A201 or wiring. 
Diode D14. 
Resistor R85. 

1: Microphone A201 wiring. 

2. Resistors R75 or R76. 
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Transmitter Problems (Cont’d.) 


CONDITION 


3. Voltage on pin 5 of 1C4 should be 
greater than 4 volts. 


Voltage on pin 1 of IC4 should be 
greater than 4 volts. 


Voltage on pin 7 of IC4 should be 
greater than 4 volts. 


6. Voltage across resistor R88 should be 
greater than 3.5 volts. 


Modulation weak or distorted. 


MISCELLANEOUS PROBLEMS 


Crystals cannot be set on frequency. 


Frequency different between transmit and receive. 


Low local oscillator injection. 


al Voltage on TP2 should be greater 
than 2 volts. 


2: Voltage on TP3 should be greater 
than 1 volt. 

3. No dip in voltage when you adjust 
coil L26. 


Battery does not charge (no light). 


Battery charger pilot lamp extremely bright. 
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POSSIBLE CAUSE 


Capacitor C82. 
Resistors R78 or R81. 
1C4. 


Capacitors C79, C81, or C83. 
Resistors R77, R79, or R82. 


Problem in accessory or wiring. 
Capacitors C80 or C84. 
Resistors R83 or R84. 

IC4. 

Capacitors C85 or C86. 
Resistors R86, R87, or R88. 


Deviation control R88 set wrong. 
Microphone A201. 

Diode D14. 

Capacitors C201 or C202. 


Capacitors C63 or C65. 
Varicap D3. 
Crystal too far off frequency. 


' Associated circuitry for the crystal in question. 


Offset switch SW203 in wrong position. 
Capacitors C87, C91, C92, or C93. 
Transistor Q12. 

Crystals Y9, Y10, or Y11. 


Check installation of channel crystal(s). 
Check wiring (red). 


Transistors Q9 or Q10. 
Diodes D1 or D2. 
Capacitor C67. 


Transistor Q11. 

Capacitor C73. 

Capacitors C74, C77, or C78. 
Coil L26. 


Open connection between charger and Transceiver. 
Diode D13. 

Bare jumper wire not installed on circuit board. 
Lamp PL301. 

Transformer T301. 


Battery cells. 
Wired for 110 VAC and line cord connected to 220 VAC. 
Resistor R301. 
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CHECKING TRANSISTORS AND DIODES 


SILICON BIPOLAR TRANSISTORS 


To check a transistor accurately, you should use a 
transistor tester. However, if one is not available, you 
can use an ohmmeter to determine the general condi- 
tion of any one of the bipolar transistors in this kit. 
The ohmmeter you use must have at least 1 volt DC at 
the probe tips to exceed the threshold of the diode 
junctions in the transistor you are testing. Most vac- 
uum tube voltmeters meet this requirement. 


To check a transistor with an ohmmeter, proceed as 
follows: 


1. Remove the transistor from the circuit. 
2. Set the ohmmeter to the R X 1000 range. 


3. Connect one of the ohmmeter test leads to the 
3ase (B) of the transistor. Touch the other meter 
lead to the emitter (E) and then to the collector 
(C). Both readings should be the same, but may 
be either high or low. If one reading is high and 
the other low, the transistor should be replaced. 
(Use the Semiconductor Identification Chart on 
Page 98 to identify the transistor lead). 


4. Interchange the test leads and repeat step 3. 


NOTE: In the unusual case when the readings are all 
low, or all high, no matter which ohmmeter lead is 


connected to the base, the transistor should also be 
replaced. 


MOSFETs 


Insulated gate type MOSFETs are used at Q1, Q2, and 
Q3 in the receiver circuit and at Q13 in the transmitter 
circuit. Usually, any defect in these devices is an 
internal short circuit between the source and one of 
the gates. You can check them in the circuit with a 
high impedance voltmeter (10 megohms or higher). 
An abnormally low source voltage may indicate an 
internal short circuit. 


DIODES 


To check a diode, unsolder one end from the circuit 
board, pull the lead up and out of the circuit board 
hole, and proceed as follows: 


1. Set the ohmmeter to the R X 1000 range. 


2. Connect one of the ohmmeter test leads to the 
lead at the cathode (banded) end of the diode. 
Connect the other test lead to the other diode 
lead. Note the meter reading. Then interchange 
the meter leads and take another reading. One 
reading should be high and the other low (at 
least 10:1). If both readings are either high or 
low, the diode should be replaced. 
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SPECIFICATIONS 


RECEIVER 


Sensitivity .. 


a, (A; (e) (e767 fe) (01. 191 ‘6, Je) ah (0) (e's) Brel Tow) (el a 18) 6) 6! ¢ 6 6 19 ©, 0) ote 


Squeleh.Thresholeh. ccmesahortrasteteesdchastiechs siisiane 


Anuidiio Outputs 11.0% sce eee es Ak, FD 


Operating Frequency Stability ............... 


Adjacent Channel Selectivity ................ 


HR. FEGQUOHEY uno: hore nee eo tee ees cons 


Usable Bandwidth "24ers 


TRANSMITTER 


Power Output eee see eee ee ene 


Deviation .. 


Spurious Outputieras sewer area ee «eek on 


Stability ... 


Oscillatan Frequency a yaeee aemeteet aie... - 


Multiplication Factor sneer vy ots 


Modulation 


Signal + noise + distortion 


*SINAD = 


Noise + distortion 
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.5 wV or less for 20 dB of quieting. 
.35 wV or less for 12 dB of SINAD*. 


.25 wV or less. 

1 watt at 10% or less THD. 
.005% or better. 

40 dB or greater. 

10.7 MHz. 


Be KE 


2 watts or more at 12.5 VDC; 
adjustable. 


5 kHz or less; adjustable. 

—50 dB or greater at 2 watts output. 
.005% or better. 

Approximately 15 MHz, 

x 9, 

Frequency. 


0 (simplex), —600 kHz, +600 kHz with crystals 
supplied. 


Page 91 


Ge-gHEATHKIT® 
GENERAL 
Frequency GOVeTAGG isons ae cece tata rae » 143.5 to 148.5 MHz (unit will meet specifications + 1 
MHz from the alignment frequency within this 
range). 
OMEraline PEMIPeraure oc. ysis civsieis ei 6 wie 8 +10 Fito 120° (— 12°C to +4776) 
RIOLSUNOY OLIAGE  oe rs ts eae re ttn orn es 12.5 VDC nominal. 
Pamper or Channels Minn. aac tacee cee se nats 8. 
PMICETME IM PCGANCE «fect bceeeih es «cess mu 500. 
Ppeaker ii pecance ....y-.. ladav aes ee oes > 80. 
Gizeioverall )t. tatiec.. owviews. doled Wan alas Transceiver (less antenna): 
9-1/8" high x 3-5/16” wide x 1-7/8” deep 
(23.2 X 8.4 X 4.8 cm). 
Charger: 3-1/16” high x 4-1/16” wide x 3-3/4” deep 
(7.8 X 10.3 X 9.5 cm). 
By B82 GPE reso Teak we'd Fito s Ula bie ete ROS MLT Transceiver (including batteries): 2 lb. (900 g). 


Charger: 8 oz. (220 g). 


The Heath Company reserves the right to discontinue 
products and to change specifications at any time 
without incurring any obligation to incorporate new 
features in products previously sold. 
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CIRCUIT DESCRIPTION 


Refer to the Block Diagram (Illustration Booklet, Page 
14) and the Schematic (fold-in) while you read this 
“Circuit Description.” The part numbers are arranged 
in the following groups to help you locate specific 
parts on the schematic, circuit board, case, and 
battery charger: 


1-199 Parts on the circuit board. 
201-299 Parts on the case. 
301-399 Parts in the battery charger. 


GENERAL 


Transistor Q9 and its associated circuitry form the 
local oscillator, which is the heart of the Transceiver. 
This oscillator supplies signals for both the transmit- 
ter and receiver circuits and enables you to use the 
same channel crystal for both functions. The signal at 
the output of Q9 is three times the crystal frequency, 
which is between 14.75 and 15.31 MHz. With the 
15.1377 MHz crystal supplied (for 146.94 MHz opera- 
tion), the output of this circuit is 45.4133 MHz. Mul- 
tiplier transistor Q10 triples this signal again to form 
the 136.24 MHz signal which transistor Q11 amplifies 
and couples to the receiver and transmitter circuits. 


RF amplifier transistors Q1 and Q2 in the receiver 
section amplify the signals at the antenna before they 
are mixed, by transistor Q3, with the local oscillator 
signal to provide the 10.7 MHz IF signal. 


Matched filters FL1 and FL2 couple the IF signal to 
transistor Q4, which amplifies the signal before it is 
detected (changed into an audio signal) by integrated 
circuit IC1. 


Transistors Q5 and Q6 and IC3A form the squelch 
circuit, which keeps the receiver quiet when no sig- 


nals are being received. Control R201 (Squelch) al- 
lows you to adjust the operation of this circuit from a 
completely unsquelched condition to a tightly 
squelched condition. 


Integrated circuit IC2 amplifies the audio signals 
from the detector to a sufficient level to drive the 
speaker. Control R202 (Volume) allows you to set the 
audio level to the desired loudness. 


Transistor Q7 and integrated circuit IC3B form a bat- 
tery saver circuit to reduce power consumption dur- 
ing periods when the receiver is on, but not receiving 
any signals. Q7 also removes B+ from the receiver 
during the transmit mode. 


In the transmitter section, integrated circuit IC4 (A 
and B) amplifies audio signals at the microphone 
before they are applied to varacter diode D3. This 


~ causes the local oscillator signal to be frequency 


modulated as required for proper operation. 


Offset oscillator transistor Q12, which operates at the 
frequency of the crystal switched in by switch SW203 
(offset), supplies the proper signal to the transmitter 
for the desired mode of operation. Transistor Q13 
mixes this signal with the frequency modulated local 
oscillator signal to produce the actual transmitter 
operating signal between 143.5 and 148.5 MHz. 


The signal from the mixer is amplified by transistors 
Q14, Q15, Q16, and Q17 before it is coupled througha 
low-pass filter to the antenna. 


Transistor Q8 supplies B+ to the transmitter during 
the transmit mode. 
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The following sections explain the operation of each 
circuit in more detail. 


LOCAL OSCILLATOR AND MULTIPLIER CIR- 
CUITS 


The channel crystal in this Transceiver operates at 15 
MHz and must be multipled by nine before it forms 
the actual local oscillator signal. Coil L13, which is 
adjustable, and capacitor C52 allow you to adjust the 
frequency of the channel crystal to the correct fre- 
quency. Coil L12, diode D3, oscillator transistor Q9, 
and capacitors C63 and C65 provide the proper load- 
ing for the crystal. Coil L22 and capacitor C64 are 
tuned to the third harmonic of the crystal and provide 
the first x 3 multiplication of the crystal. 


Capacitors C66, C67, and C68, together with coil L23, 
provide filtering for the 45 MHz signal from the oscil- 
lator before it is applied to transistor Q10. Q10 is 
tuned to the third harmonic of this signal and pro- 
vides the second X 3 multiplication. Coil L24 and 
capacitors C71 and C73 filter the resulting 135 MHz 
signal before it is amplified by transistor Q11. The 
signal is again filtered by coil L26 and capacitor C74 
before it is coupled to the receiver via capacitor C77, 
and to the transmitter via capacitor C78. 


Zener diode D4 regulates the oscillator operating vol- 
tage to maintain frequency stability with varying bat- 
tery voltages. 


In the transmit mode, a signal from the modulation 
circuit (to be explained later) is applied to varacter 
diode D3. This causes the local oscillator to be fre- 
quency modulated. 


RECEIVER CIRCUIT 
RF Amplifiers 


Transistors Q1 and Q2, and their associated circuitry, 
form the two RF amplifiers in the receiver. This re- 
sults ina 3-section filter which, when properly tuned, 
provides 40 db of image rejection and a total of 28 dB 
of power gain. 


Capacitors C1, C2, and C4, together with coil L1, form 
the first filter section and also provide impedance 
matching for the first RF amplifier. 


Capacitors C8 and C9 and coil L2 form the second 
filter section and provide impedance matching for the 
second RF amplifier. 
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The third filter is formed by coil L3 and capacitors 
C13 and C15. These components also provide impe- 
dance matching for mixer transistor Q3. 


Mixer and IF Stages 


The amplified signal from the RF amplifier is applied 
to gate 1 of mixer transistor Q3. The local oscillator 
signal from transistor Q11 is also applied to Q3 via 
gate 2. The resultant 10.7 MHz IF signal is tuned by 
coil L4 and capacitor C18, which provide the proper 
drive impedance for the 4-pole monolithic filter 
formed by FL1 and FL2. 


The 4-pole filter is tuned to the 10.7 MHz IF signal 
and has a 3 dB bandwidth of at least 15 kHz. The 
ultimate attenuation of the filter is greater than 75 dB. 
Coil L6, capacitors C21 and C22, and IF amplifier 
transistor Q4 properly terminate this filter. 


Neutralization capacitor C23 and collector resistor 
Ri9 help stabilize the gain of Q4. Coil L7 and 
capacitors C25 and C27 match the impedance of the IF 
amplifier to integrated circuit IC1. 


IC1, which is anIC subsystem, performs the following 
functions: 


IF amplification. 

Frequency discrimination. 
Logarithmic level detection. 
Audio preamplification. 


Two-pole monolythic filter FL3 provides phase 
shifting for the frequency discriminator function of 
the IC, and the discriminator peaks are +20 kHz from 
the center frequency. Resistor R22 and coil L10 
provide the correct drive impedance for this part of 
the circuit, while resistor R23 and coil L11 provide 
the correct termination imepdance. 


Capacitors C28, C31, C33, C34, C35, C36, and C39 
provide RF bypassing for IC1 while resistor R24 and 
capacitors C37 and C38 shape the frequency response 
of the audio signal. Resistor R26 heavily loads the 
signal level detector output, pin 13 of the IC, to 
minimize the effects of the squelch circuits (Q5). 
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Squelch and Battery Saver Circuits 


Many transceivers use a noise-derived squelch sys- 
tem which is based on the amount of (or lack of) 
high-frequency noise in the audio bandwidth. 


Because the carrier-derived squelch system is inhe- 
rently a faster system, it was chosen for use in this 
Transceiver. This sytem is based on the detected RF 
level in the IF amplifier passband and results in a 
squelch closing (squelch tail) of about 30 mil- 
liseconds. 


Level-shifter transistor Q5 is the beginning of the 
squelch signal. This transistor takes the low voltage, 
relative signal-strength signal (from IC1) and adds it 
to the setting of the Squelch control, R201. The result- 
ing voltage is compatible with the squelch decision 
circuit formed by IC3B. Capacitor C47 limits the 
squelch bandwidth while resistors R32 and R33 set 
the decision point voltage. 


When the voltage on IC3B pin 5 exceeds the set 
voltage at pin 6, the high gain of the amplifier will 
cause the output to change from a low-latched state to 
a high-latched state. Resistor R34 provides a small 
amount of hysteresis to keep the squelch from 
toggling on and off at low signal levels. 


The output from IC3B is applied to transistor switch 
Q6, which applies a cutoff voltage to IC2 during the 
squelch mode and is an open circuit during the re- 
ceive mode. A voltage from IC3B is also applied via 
diode D5 to the battery saver oscillator, formed by 
IC3A, to latch it in the receive mode. 


The battery saver oscillator is a pulse generator which 
operates at a repetition rate of about 8 Hz. This allows 
for the acquisition of an incoming signal in a reasona- 
ble time (60-200 milliseconds). The pulse generation 
is accomplished by applying positive feedback, 
through resistor R41, around the integrator formed by 
capacitor C48 and resistors R42 and R43. R42 and C48 
determine the time constant for the output at pin 1 in 
the high state (about 110 milliseconds) while R43, 
which is in parallel with R42 and C48, determines the 
low state (10 milliseconds.) 


The output at pin 1 of IC3A is applied to PNP switch 
Q7, which keys the voltage to the receiver section on 
and off. During the transmit mode, a voltage from the 
transmitter supply line is applied, via diodes D7 and 
D8, to turn off the audio amplifier and to latch the 
pulse generator output high (receiver supply line off.) 
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Audio Amplifier 


Integrated circuit IC2 forms the audio amplifier. This 
IC is capable of providing 2 watts of outputand has an 
“open loop” voltage gain of 75 dB. The circuit, how- 
ever, was designed to trade off some gain and output 
power capability for better stability and low distor- 
tion. 


The IC has internal negative feedback while resistor 
R31 and capacitor C49 set the basic gain of the stage. 
Actual audio output is limited to about 1-1/4 watts 
before clipping begins to occur. 


Capacitor C42, resistor R24, and capacitors C37 and 
C38 shape the audio response and provide the proper 


de-emphasis with extra low-pass filtering above 2.5 
kHz. 


Audio output from the IC is coupled through 
capacitor C46 to the speaker and earphone jack. The 
reactance of this capacitor at 300 Hz is equal to the 
speaker’s 8-ohm impedance. 


Capacitors C44 and C45 provide the proper bypassing 
at both audio and high frequencies. High frequency 
bypassing is necessary on this particular IC due to the 
high-frequency gain that is inherent in the device. 
TRANSMITTER 


Modulation Circuit 


A single integrated circuit, which contains two opera- 
tional amplifiers (IC4A and IC4B), forms the modula- 


_tion circuit. These amplifiers, along with the as- 


sociated components, perform the following func- 
tions: 


Microphone preamp. 

Pre-emphasis. 

Tone input summation. 

Limiting. 

Low-pass filtering. 
IC4A amplifies the low-level audio signals present at 
the microphone by a factor of approximately 48. The 
voltage divider on its input formed by resistors R74 


and R77, however, holds the total voltage gain of the 
stage to about 32. A typical 8 mV (RMS) signal from 
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the microphone would produce a 260 mV (RMS) sig- 
nal at the output of this amplifier pin 1. 


NOTE: Resistor R79 is a user selected part. The 
maximum gain at IC 4A is with a 220 k€ resistor. If 
you use one of the other two resistor values the ap- 
proximate gain reduction is as follows: 


120 © = 5 dB reduction 
68 kQ = 10 dB reduction 


When an external microphone is used with this 
Transceiver, the internal microphone must be turned 
off. This is accomplished by shorting the supply vol- 
tage for the internal microphone to ground when you 
plug in the external microphone. Resistor R76 limits 
the current to a low level. 


Capacitor C80 couples the preamplified signal from 
IC4A to IC4B. This capacitor also provides a 6 dB- 
per-octave pre-emphasis while resistor R83 limits the 
high frequency corner of the emphasis to about 8 kHz. 
The reference voltage at pin 5 is offset from the mid- 
point of the supply voltage to provide better sym- 
metry of the modulated signal. A 260 mV (RMS) 1 kHz 
signal at pin 1 of this IC will cause the second stage to 
be in full limiting (approximately 5 volts peak-to- 
peak square wave) at pin 7. 


Additional input points are included so you can con- 
nect the auto-patch encoder and tone accessories. 
These points bypass the pre-emphasis circuits and 
ensure a flat bandwidth up to 2800 Hz. Resistors R86 
and R87, together with capacitors C85 and C86, forma 
low-pass filter which also has a high-frequency cutoff 
of approximately 2800 Hz. 


Zener diode D14 regulates the voltage to IC4 and 
ensures a constant limited output which is indepen- 
dent of the battery voltage. 


Transmitter Offset Oscillator 


Transistor Q12 and the associated circuitry form a 
simple crystal oscillator which provides the proper 
frequency offset for the transmitter. 


Offset switch SW203 selects the offset crystal (Y9, 
Y10, or Y11), by forward biasing diode D15, D16, or 
D17 respectively. Resistors R92, R93, or R94 back bias 
the two unused crystals. 
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Proper crystal loading is provided by capacitors C91, 
C92, and C93. No voltage regulation is necessary in 
this circuit since the frequency shifts less than 15 Hz 
at +15% voltage extremes. 


Transmitter Mixer/Amplifier Chain 


Transistor Q13 forms the beginning of the actual 
transmitter RF signal. Transmit mixer transistor Q13 
combines the signals from the offset oscillator (Q12) 
and the local oscillator (Q11) to produce a signal 
between 143.5 and 148.5 MHz. 


The bandpass filter formed by coils L31 and L32, 
together with capacitors C96, C97, C99, and C101, 
selects the high product from Q13. This ensures that 
transmit predriver transistor Q14 amplifies the cor- 
rect signal from the mixer. 


Coils L34 and L35, and capacitors C103, C105, C106, 
and C107, form another bandpass filter for the 
amplified signal before it is amplified again by tran- 
sistor Q15. The resulting signal is then filtered again 
by coil L36 and capacitors C111 and C113 before it is 
coupled to driver transistor Q16. 


The signal from Q16, which is about 150 milliwatts, is 
coupled to power amplfier transistor Q17. Control 
R114 provides a method of controlling the output 
power from this stage to conserve battery power 
drain. When control R114 is set for full power, Q17 
amplifies the 150 milliwatt signal from the driver to 
about 2.5 watts. 


Test points TP4 through TP8 provide sensitive ad- 
justment connections so you can easily align the 
transmitter section for the best performance. 


Low Pass Filter 


A low-pass filter (formed by coil.L41 and capacitors 
C123,C124, C125 and C126) reduces harmonics in the 
transmitter signal and also protects the receiver from 
high power UHF signals. Coil L41 and capacitor C124 
are tuned to the second harmonic (approximately 292 
MHz) and provide a high degree of the attenuation at 
this harmonic. ; 
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Transmit (PTT) Switch 


Transistor Q8 is the heart of the transmit/receive 
switch circuitry. When you push the PTT switch 
(SW204), base current is applied to Q8 via resistor 
R48. This causes Q8 to conduct and apply 12.5 volts 
from the battery to the transmitter power bus (orange 
wires). The voltage alsois applied via D7 to IC2 which 
causes it to be in a squelched condition. Voltage is 
applied via D8 to the battery saver circuit and re- 
moves voltage from the receiver circuits. Resistor R47 
provides a low resistance path between the base and 
emitter to ensure turn off at high temperatures. 


Antenna Switching 


Diodes D6, D9, and D11 electronically switch the 
antenna between transmit and receive. 


In the receive mode, voltage is present on the receiver 
supply line. This voltage forward biases diodes D6 
and D9 through resistors R5 and R125. Since these 
diodes are turned on, they also pass the RF signals 
from the antenna to the receiver input circuits (Q1). 
The voltage across R125 reverse biases diode D11 
(because there is no voltage present on the transmitter 
supply line), which reduces the coupling between the 
antenna and the transmitter circuits. 


In the transmit mode, the voltage present on the 
transmitter supply line forward biases diode D11 
through resistor R125. This allows the RF signals 
from the transmitter to be coupled to the antenna. 
Since there is no voltage on the receiver supply line at 
this time, diodes D6 and D9 are reverse biased and 
prevent the RF signals from being coupled to the 
receiver circuits. 
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BATTERY CIRCUIT 


Ten NICAD cells form the battery pack, which is fused 
from the rest of the Transceiver by a miniature, 
2-ampere, plug-in fuse. 


Diode D13 rectifies the AC coming from the battery 
charges and also protects the batteries in the event the 
Transceiver is set on a metal surface. 


NOTE: If you charge the batteries from a source other 
than the charger supplied with this kit, be sure to 
limit the current flow to less than 80 milliamperes. 


BATTERY CHARGER 


The battery charger supplies an AC voltage to the 
Transceiver via the contacts on the bottom of the 
Transceiver. 


Resistor R301, pilot lamp PL301, and the secondary 
resistance of transformer T301 provide the necessary 
current limiting required by the batteries. The charg- 
ing current (nominally 40 milliamperes) is also de- 
pendent on the condition of the batteries, the AC line 
voltage, and component tolerances. 


Capacitor C301 is included with the kit so you can use 
the charger on a 220 VAC line. 


Transformer T301 has a current limited secondary 
and does not require a fuse. 
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NOTES: MODEL VF-20 


1. COMPONENT NUMBERS ARE IN THE 


1-199 PARTS ON THE CIRCUIT 
201-299 PARTS ON THE CASE. 
301-399 PARTS IN THE CHARGER. 


2. ALL RESISTORS ARE 1/4-WATT, 54% 
OTHERWISE NOTED. RESISTOR VAI 


3. CAPACITORS LESS THAN 1 ARE IN 
OTHER CAPACITORS ARE pF (PICO 
OTHERWISE NOTED. 


4. ARROWS AT CONTROLS INDICATE 
AS VIEWED FROM THE SHAFT END, 


9. ©) THIS SYMBOL INDICATES A 
MEASURED WITH A HIGH IA 
METER FROM THE POINT INI 
ALL VOLTAGES ARE + 20%. 


CUSTOMER SERVICE 


REPLACEMENT PARTS 


Please provide complete information when you request re- 
placements from either the factory or Heath Electronic Cen- 
ters. Be certain to include the HEATH part number exactly as it 
appears in the parts list. 


ORDERING FROM THE FACTORY 


Print all of the information requested on the parts order form 
furnished with this product and mail it to Heath. For telephone 
orders (parts only) dial 616 982-3571. If you are unable to 
locate an order form, write us a letter or card including: 


© Heath part number. 

® Model number. 

® Date of purchase. 

®@ Location purchased or invoice number. 

© Nature of the defect. 

® Your payment or authorization for COD shipment of parts 
not covered by warranty. 

Mail letters to: | Heath Company 

Benton Harbor 

Mi 49022 

_ Attn: Parts Replacement 

Retain original parts until you receive replacements. 

Parts that should be returned to the factory will be listed 

on your packing slip. 


OBTAINING REPLACEMENTS FROM 
HEATH ELECTRONIC CENTERS 


For your convenience, “over the counter” replacement parts 
are available from the Heath Electronic Centers listed in your 
catalog. Be sure to bring in the original part and purchase 
invoice when you request a warranty replacement from a 
Heath Electronic Center. 


TECHNICAL CONSULTATION 


Need help with your kit? — Self-Service? — Construction? — 
Operation? — Call or write for assistance. you'll find our Tech- 
nical Consultants eager to help with just about any technical 
problem except “customizing” for unique applications. 


The effectiveness of our consultation service depends on the 
information you furnish. Be sure to tell us: 


e@ The Model number and Series number from the blue and 
white label. 

® The date of purchase. 

® An exact description of the difficulty. 

@ Everything you have done in attempting to correct the prob- 
lem. 


Also include switch positions, connections to other units, 
operating procedures, voltage readings, and any other infor- 
mation you think might be helpful. 


Please do not send parts for testing, unless this is specifi- 
cally requested by our Consultants. 


Hints: Telephone traffic is lightest at midweek — please be 
sure your Manual and notes are on hand when you call. 


Heathkit Electronic Center facilities are also available for tele- 
phone or “walk-in” personal assistance. 


REPAIR SERVICE 


Service facilities are available, if they are needed, to repair 
your completed kit. (Kits that have been modified, soldered 
with paste flux or acid core solder, cannot be accepted for 
repair.) 


If it is convenient, personally deliver your kit to a Heathkit 
Electronic Center. For warranty parts replacement, sup- 
ply a copy of the invoice or sales slip. 


If you prefer to ship your kit to the factory, attach a letter 
containing the following information directly to the unit: 


® Your name and address. 

@ Date of purchase and invoice number. 

® Copies of all correspondence relevant to the service of the 
kit. 

® A brief description of the difficulty. 

© Authorization to return your kit COD for the service and 
shipping charges. (This will reduce the possibility of delay.) 


Check the equipment to see that all screws and parts are 
secured. (Do xot include any wooden cabinets or color televi- 
sion picture tubes, as these are easily damaged in shipment. 
Do not include *he kit Manual.) Place the equipment in a strong 
carton with at least THREE INCHES ofresilient packing mate- 
rial (shredded paper, excelsior, etc.) on all sides. Use addi- 
tional packing material where there are protrusions (contro! 
sticks, large knobs, etc.). If the unit weighs over 15 Ibs., place 
this carton in another one with 3/4” of-packing material bet- 
ween the two. 


Seal the carton with reinforced gummed tape, tie it with a 
strong cord, and mark it “Fragile” on at least two sides. Re- 
member, the carrier will not accept liability for shipping dam- 
age if the unit is insufficiently packed. Ship by prepaid express, 
United Parcel Service, or insured Parcel Post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 


HEATH GOMPANY ° BENTON HARBOR, MICHIGA 


THE WORLD'S FINEST ELECTRONIC EQUIPMENT IN KIT FORM 


LITHOTIN DISA, SH 4 
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